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Lxa, 4<ynmm. n-^/m < y-%m, n- (2-r^y-^^;w) 4 ^ 

>vT^ >-N,N' xf V>y7^ >-N,N'-v - a -7*n fc?;t->®L 

xf 1/ > y 7 ^ - N, N' - y - /3 - 7°o e t N,N' - x.^ V y- \£ 7 ( a - 
o-tKn^ry7x^^) ^<Jv>, N,N'-v (2-t Kn^rv^>y;v) x.^ 
W>vT^ >-N,N' -Zlgi* xfW>7; >-N,N' -Zl^-N.N' - vT-tr 
M^Kn^A^ N-bKndpyxf^xfl/>y7V/-N,N* ,N'-HS^ 
, xfl/>->7^>-N, N,N' .N'-fflf^ 1 , 2 -^ntf l/>y*7^ >-N, N 
,N' ,N'-Elgt®L d, l-2,3-y7^7'n-N, N, N' .N'-ESI^, meso 
-2,3-y7^7r/-N, N, N' ,N'-[igf^ x 1 - 7xx;Vif l/>y7^ 
>-N, N, N' ,N'-GgS^ d, 1 - 1 , 2 - y7xx;i/xf l/> y'7 ^ >-N, N, 
N' ,N'-Iigi^, l,4-y7^7r/-N, N, N' ,N'-[2gf1^ trans- 
D7n-l,2-y7^>-N, N, W ,W -mn^M, trans- v * > ? > _ 
l,2-y7r/-N, N, N' ,N'-[ZgE^ trans- v y~ > - 1 , 2 - V T 

$>-N, N,N' ,N'-Egg^, cis-v^n^^r-9->- 1, 2 - y'7 5 >-N, N.N' 
,N'-Egft86, y^nAH>-l,3-y7^-N, N, N' .N'-GgffcBft, y7 
1 , 4 - y'7 5 >-N, N,N* ,N'-GgB£Bk o-7x-i/yy7^ 
— N, N,N' ,N'-EgS^ cis-l,4-y7^7 7T>-N, N.N" .N'-IZgfl^ 
trans- 1 , 4 - S JT\ 7 77 >-N, N, N' .N'-egftlfc, B.a'-VT^-o- 
^r->l/>-N, N, N' .N'-GgftB*. 2 - t: Kn^y - l , 3 -7'n/Oy7 5 >- 
N, N,N* ,N' -Egi» 2,2'-**v-lfX (xf;M^/3f) > 2,2' 
- v- tf 7 (xf;W^7rftt) , xf l/>y7r/-N, N' 

-~tfc$-N, N'-y-fl-ynft^, xfU>y7^-N, N' -HBfcS?- 
N, N' - ~y-/3 -7*net>i, xfi/yy7 5>-N, N, N' ,N'-f h^T'otf 
yxfl/>l<>J7^-N, N, N' ,N" ,N"-SffcSL f'Jxfl/^/f 
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h^<>-N, N, N' ,N" ,N'" ,N"'-ASfc$L 1, 2, 3 - h >; 7 7°o/n"> 
-N, N, N' ,N" ,N"' ,N"' -^&&tf$>if £ fci;ftf;>lt^t?<0# 

tl^ $ ft*: & CO £ & tf £ c t § £ o 
[0 0 4 4J 

M%T-&£-<h7W3: L<, 0. 0 2fi%-0. 3gM%-C&£>r <b7^cfc W 
£L<> 0. 0 3fi%-0. 1 5Si%t*^.IU J #rtff L^ 0 drl/-h 
#J-I:^ 0.01 If «%*ipi-C£) & «h , ^j7-7f7^ O^JtXflTilA-t & 

[0 0 4 5] 

k ffl v ^ ti h *° v -7 - ^ -r -y * 7, <d n j± % ^ isffl -r -5. - 

t Lv^ 0 m&MW)Mt LT(i, Polymer Handbook, |3 

(Wiley-Interscience, 1989) ^IBfc^tLTV^ & 

Lv^o t e r t - Kfy/l'^ ~f9 > * n - VTisfr* -f 9 y 

mm*®****?? >&<7>mm.&wiM*mKfti 

[0 0 4 63 

* L < , 0 . 3 fl%- 1 . 8 *) «f £ L < , 0 . 4 1.6® 

* % c«Fi lv> 0 ^ii^ki^j*^ o . 2 ®* % * * mummmr l 

[0 0 4 73 
[0 0 4 83 
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izf&mfcm^btL&tfw-v&itmt lt, M^t^ (p-d - (p- 

Ox, y. z, z'fi^'Jv-M^SM^r^L, x, y, z, z'OlSftHil 
[0 0 4 9] 
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(P-1) 

— (CH 2 CH) X 




CH 3 

(CH 2 CH = CCH 2 ) y (CH 2 CH) 2 — 

COOH 

Tg = 17°C 



x=61.5 
y=35.5 
z=3 



(P-2) 
— (CH 2 CH) X - 




CH 3 

(CH 2 CH = CCH 2 ) y (CH 2 CH) 2 — 

COOH 

Tg=20°C 



x=63 
y=34 
z=3 



(P-3) 

— (CH 2 CH) X - 




CH 3 

(CH 2 CH=CCH 2 ) y (CH 2 CH) Z — 

COOH 

Tg=24°C 



x=65 
y=32 
z=3 



(P-4) 



CH, 



— (CH 2 CH) X — (CH 2 CH=CCH 2 ) y (CH 2 CH) 2 — 

Tg = 13°C COOH 




x = 59.5 
y=37.5 

2 = 3 



(P-5) 

— (CH 2 CH) X - 




CH 3 

(CH 2 CH =CCH2) y (CH 2 CH) 2 — 

COOH 

Tg=-7°C 



x=45 
y=50 
z = 5 



[0 0 5 0] 
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lit 2] 



(P-6) 



CH, 



— (CH 2 CH) X — (CH 2 CH =CCH 2 ) y (CH 2 CH) Z — 



I 

COOH 




Tg = 60°C 



x=79 
y=15 
z = 6 



(P-7) CH 3 CH 3 

— (CH 2 CH) X — (CH 2 CH = CCH 2 ) y (CH 2 C) Z x = 55 




I 

COOH 

Tg=8°C 



y=41 

2=4 



IP - 81 CH 3 ? H ° 
— (CH 2 CH) X — (CH 2 CH=CCH 2 ) y (CH 2 C) Z x =60 

COOH 




Tg=32°C 



y=35 
z = 5 



** <f»° CH 3 

— (CH 2 C) X (CH 2 CH=CCH2) y - (CH 2 CH) 2 — x =62 

COOCH 3 COOH y ; 

z=5 

Tg=24°C 

(M0) CH 3 _ u CH 2 COOH 

I ■ 3 I 

— (CH 2 C) X (CH 2 CH=CCH2) y (CH 2 C) 2 x_63 

I " I y=33 

COOCH 3 Tg=28°C COOH 2 =4 

[0 0 5 1] 
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[it 3] 



(P-11) 



CH, 



— (CH 2 CH) X - <CH 2 CH =CCH2) y - (CH 2 CH=CHCH 2 ) 2 - (CH 2 CH) Z — 

COOH 

Tg=8°C 



x=57 
y=35 
z=5 
z'=3 



(P-12) 

CH 3 x=67 

• <C H 2 CH) X - (CH 2 CH = CCH 2 ) y - (CH 2 CH=CHCH 2 ) 2 - (CH 2 CH) Z -— y = 28 

COOH z=2 

Tg=27°C 2=3 



(P-131 CH . ?H 3 




■f n 3 | x = 70 

(CH 2 CH) X — (CH 2 CH=CCH2) y (CH 2 C) Z y=20 

COOCH 2 CH 2 COOH 

Tg=32°C 






z = 15 



(P-14) CH 3 

— (CH 2 CH) X — (CH 2 CH=CCH2) y (CH 2 CH) Z — x= 65 

y=20 

Tg = 50°C ^ " 2=15 
COOH 

(M5) CH 3 x=50 

— (CHgC),, (CH 2 CH=CCH 2 -7y- (CH 2 CH)— y=38 

I I z=12 

COOCH 3 COOCH 2 CH 2 CH 2 COOH 

Tg=3°C 

[0 0 5 2] 
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lit A] 



(P-15) 



CH, 



— (CH 2 CH) X — (CH 2 CH-CCH2) y {CH 2 CH) 2 — (CHgCH)^ 



COOC 4 H 9 COOH 




Tg=24°C 



x=60 
y=10 
z=2S 
z'=5 



(P-171 C H 3 
— (CH2C) X - 

COOCHg 



CH, 
I " 
(CH 2 C) y - 



I 

COOCH 2 CH 2 0 
CO 

— (CH 2 C)- 
CH, 



CH 3 

■(CHgCH-CCH^- 



CH 3 

•<CH 2 C) 2 , 

COOH 



Tg=66°C 



x=79 
y=2 
z=15 
z'=4 



1P-18) 

— (CH2CH),- 




CH 3 

(CH 2 CH) y — (CH 2 CH=CCH 2 ) 2 - 




— (CHCH 2 ) 

Tg=35°C 



(CH 2 CH) 2 — 

COOH 

x=66 
y = 2 
z=29 
z'=3 



CH 3 

(P-1 9) _ (CH 2 CH) X — (CHaCH = CCHgJy (CH 2 CH) 2 — 

o 9 

Tg = 18^C SOgNa 

[0 0 5 3] 



x = 63 
y=35 
z = 2 
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lit 5] 



(P-20) 



CH 3 
— (CH 2 C) X - 



CH 3 

(CH 2 CH=CCH 2 ) y - 



COOCH 3 



Tg=3 < 'C 



(CH 2 CH) 2 — 




x=51 
y=45 
z=4 



S0 3 Na 



(P-211 
— (CH 2 CH), 




CH 3 

(CH 2 CH = CCH 2 ) y - 



Tg=-30°C 



(CH 2 CH) Z — CH 3 
I I 

COIMH— C— CH 2 S0 3 Na 
I 

CH 3 x =29 
y=70 
z=1 



(P-22) rH 

yn 3 rH 

I V H 3 x=43 

— (CH 2 C) X — (CH 2 C H=CCH 2 ) y (C HgCH), — q y = 54 

COOCH 3 COOCH 2 CH 2 0-p-ONa 2=3 

I 

ONa 

Tg=-12 C 

[0 0 5 4] 
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Mb 6] 



(P-23) 



(CH 2 CH) X — (CH 2 CH=CCH 2 ) y (CHgCH^— (CH 2 CH) 2 ,— 

f ii x =67 




COOH 



o 



Tg=28°C 



SQ 3 Na 



y=30 

2=1 

z'=2 



(P-24) 



CH 3 



CH a 



— (CHgC)* — (CH 2 CH) y (CH 2 CH=CCH 2 ) 2 



I 

COOCH 3 COOC 4 H 9 



CH 3 
I 

(CH 2 C) 2 . 

COOH 



Tg=42°C 



x = 70 
y=22 

2 = 5 

z"=3 



[0 0 5 5] 
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Mb 7] 



(P-25) 

— (CH 2 CH) X - 




Cl 

(CH 2 CH=CCH 2 ) y (CH 2 CH) 2 — 

COOH 

Tg=21°C 



x=55 
y=42 
z=3 



(P-26) CH 3 Br 

— (CH 2 C) X (CH 2 CH =CCH 2 ) y (CH 2 CH) 2 — 

COOCH* 1 



COOH 



Tg=-10°C 



x=49 
y=58 
z=3 



(P-27) 

— (CH 2 CH) X - 




■ (CHgC = CCHg)y * 



(CH 2 CH) 2 — 
COOH 



Tg=28°C 



x=40 
y=57 

2 = 3 




C 2 H 5 

(CH 2 CH = CCH 2 ) y (CH 2 CH) Z — 

Tg=26°C COOH 



x=68 
y = 28 
z=4 



(P-29) 

— (CH 2 CH) X - 




CH 2 (CH 2 ) 3 CH 3 
(CH 2 CH = CCH 2 ) y (CH 2 CH) Z — 



Tg=53°C 



COOH 



x=80 
y = 15 
z=5 



[0 0 5 6] 
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10 0 5 7] 

1 -MTFik&WP - i 

^tyv-rat (iStffi5iTxm(*)MTAS-2 JI) oi^cig 

tKi 5 o o gssirau 9 or-e3^FHtrai%L, m^fD^^yuxmm^^^y 
mm*?** imm^y) >^Ltzm^A5 8 4. 8 6 g , wmmn.M ('Wt- 

>A-4 3-S (1t#?flJ!&(fl0S) ) 9. 4 5g, lmo l/'J 7 f^NaO 
H£2 0. 2 5 g> xf I/>y7^4S^i4tf'J^AJta0. 2 1 6 g,^f 
l^>3 3 2. 1 g , ^fV/l/>19 1. 7 g , T * 'J 16. 2 g x t e r t 
- VTi/fr* ftsii ~?9 y 4 . 3 2 g £ A*U RJSWSS^^ffl Ltt^iSJS 2 2 5 r 
pm«#L, rtfi6 0t:it«#filf:o d d KjafifcgfcT A 4 . lg* 

7K5 0 m 1 KigfBLfcifcfci&bnU fOS * 7R# RttffLfce ^C9 0ti:# 

'J-7-^^(^ y ya : 2 2 5)-C^>igU W^ft^ftlP- 1 £ 1 1 4 5 g (@ 
I 4 511%, I 112 nnu II. 0 4, Any>^>i 

JK 

: 2 0 p p m) 

[0 0 5 8] 

2 -ffl^ffc^P - 2 <7>^J&-) 

(rai 1 Ii(tt)lTAS-2 JI) KJJB^JEftffil 1 
tra»H^»3K&il«r^JS$^ >VLtzm^3 5 0 

. 92g, Zmm&m (^t->A-4 3-S (fWMi0f*)SSO ) 3. 78 
g, lmo l/'j7h^NaOH4 2 0. 2 5 g, ifU>y'75>4SIS4 
tb'J-i'AfflO. 2 1 6 g, 7^W>34. 0 2 g, ^VfU>lS. 3 6 g, 
7^'J;i'8l. 62g, tert-FfvWW7'r/2. 1 6 g & A*i, R 
j£##y£^KL«#M2 2 5 r pm«L, rtfi6 5t^-#fiU:o 
CI»^-^A1. 3 5 g£7fc5 0m 1 K*»Lfcifc&*&lniU ^iJ 
2B#W«#Lfco SU^. S«*2 3 3. 9 4 g, (/^^->A-4 
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3-s (Yr*mmmm) ) 5. 67 g , xfi/>3 0 6. 1 8 g , >r 

1 6 5. 2 4 g, T ^ 'J 14. 5 8 g , t e r t - Kf' v ;W ^ )V ii 7° 9 > 2 
. 16g, USST^-^Al. 3 5 g£»lU mf#Lr?Lfb^^P^L, 
-<0fUbtJ^HtfSR^tf^8B#rBl^ttT&L^ o i£»T^ £^20^ 

t-CTlffzfe, ftbtitztfVr-Z^i* vis*. : 2 2 5)-C-6jIl, M^fL^ 
t/P - 2 £ 1 147g (11^55- I 4 5 : 12 1nm, J^ifcJt : 1 

. 0 5, ADy>'ft>IS: 9ppm) *f|/:o 
[0 0 5 9] 
(£•#08 3 -^iJ^k^%P-4(7)^-) 

^^yv-SS^t (Itl±5iT-xm(^)MTAS- 2 JS) K±|E£-j£09 1 

. 1 1 g, TOtti (^V^XSS-H (K(tt)I) ) 16. 2g, lm 

0 F;KON a OH£ 2 0 . 2 5 g, xf l/>y*7 ^ >4ffiK4 t h 'J 
Ala 0. 2 1 6 g > 7* V > 3 2 1 . 3g, ^7^1/^2 0 2. 5 g, 7^'^ 
K16. 2g, t e r t - Kfy^^^*"/^ >4. -3 2 g £A*U Rt&$»* 

LtiffiMm. 2 2 5 r p mtiriL, l*Ifi 6 0 °C t T*#fi Lfco - - Kjgfflcifc 
7>^A2. 7g^2 5ml(:i§lrL/;I»PU $ t 5 B#HSiti# 
Lfco $ <b KiMfcUr l . 3 5g?-*2 5mn:?#)»L^t»L 

, 9 0ti:#fiLT3B|^I}$U:o RlS>fcT&> rtfi* 1 !^:** i -CT»f 
fit, nhtif2tfi)-?~-Z?>jfi(7 v i/x- : 2 2 5)T-^tU f»J^ffc^P-4£ 

1 1 3 9 g : 4 5 : 1 0 5 n m, ^^fftJS ! 1 . 03, n 
r>>f *>«J£ I 15ppm) 

[0 0 6 0] 

, 7 p n \£)VT)Vu-)V*$<DT)Vzi-)V^ ^f)H:D7)V7\ xf ji/-tny;U7' 



tBSE#2 003-3088216 



ijffl 2002-351468 



^-v: 31/ 



ttfX£Z> 0 -ti^WMlO^Mfi, »5 0%J^T, J:*)#F3: 
L < (i 3 0 %VXTXhZ> ~ Lv> 0 
[0 0 6 13 

10-70 £ t tmt L < , $f>i:2 0- 6 0 Rfi%, #K 30- 

5 5SI%t?*KWILt>o 
[0 0 6 2] 

n*s:wiu»o J: OfiFi l< ¥«^*^iio. oisc*%w±i 

o 

[0 0 6 33 

T25t:60%RHtc^tt^> I Ptf'a-7jc^J £(±, 25t;60%RHO#B^Tt;iJiM¥$r^& 

25t:60%RH K i3 It £ Wa ?M£= [ (W1-W0) /WO] X 100 ( Kfi % ) 
[0 0 6 43 

[0 0 6 53 

#§&93 co mftffMJi iz j i-j&n tcis c r -tf 7 ^ y . *° fc? ~ ;i/ t ^ ^ - ;k * 

o 

[0 0 6 63 

^H^<7)®ftfM*ii, 'J v - 7 f 7 ^ ^ tffiv^tM t ^#4f i L 
0/U X L < J±l/3~5/10i£B, $<btciif* L<«±l/l~3/l^>l6Ht?ab* 
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o 

[0 0 6 7] 

L < (±200~10^>IEHT-*-5o 
[0 0 6 8] 

#!&9!<a®f&Bi£«<z>£/*>r > ^-*t±«f i L < (±0.2-30g/m2, J; (9 Sf S L 
< til~15g/m2, ^c>(:4fi L < te2~10g/m2of&BT*&& 0 *»WOI«iJ£i 

o 

[0 0 6 9] 
1) « 

oTiK ^OJ:"9****tt<0^r1ISI*fflHov>"rt±, #r^¥lO-62899-^O^m 

- 0048-0049. HWH#!f <&P ? fii£0803764Al-^<7>^ 1 8^-y|2 4tT 
-HI 9^-713 7fi\ EX'IN#It^^0962812Al-^-. #Hf!¥ll-349591^\ # 
K!2000-7683^\ |^2000-72711^Hfe«c$tLTV^ o W«<^ifi> #^(^ 
ifc:^10~30, SfS L<(±15~28<7))giIfl|TO*;i/^>^<7)^Wt JB& 

J£H± 1 0 0 -t;i/%^T, i^fiL<fi8 5 -=6^%J2JL± 1 0 0 *^%JJIT, $ <b 
^SfiL<fi9 5^%m±l 0 0^;i/%J^T<7>JJgM^&£fflv^^ t^fcft L 



taSE# 2003-3088216 



2002-351468 



^-v: 33/ 



[0 0 7 0J 

tfz, ^fT'j ymm^^-tf i ^M/oim^^c t mit mux t- 

[0 0 7 1 ] 

t^6^^%m^^ii:^ fr^Dra i n -T ^SOTSffeiSffttOflE 

o 

[0 0 7 23 

2) 5£R 

x = b / a 
[0 0 7 33 

CO J: 9 CLT200MJt<7)fiT-Co^-rx ^OTOfltx (TO) <b 

02= x (TO) ^1.5, <fc OftjFi L< Jil5^x (TO) ^1.5-C**o H^CfM* 
tiil&x (TO) <l.5-Cab* 0 
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[0 0 7 43 

mZtfriZttf-CZZo aOTOfiO.Ol^ m±0.3^m JJlTWi L <0.1^ 
m J^_L0.23^m J^T** <t 0 «f* L v> 0 c/bWf^ii 1 J^±9J^T^^- t 
j5fU(, J:0«F*L<l±m_b6£JlT\ $ £> L < t±m± 4 J^T> * 

<>«f£ l < (±m±3 jujlt-c**o 

[0 0 7 53 

MRMttMnU* 0. 0 5//raia±l//ra^Ti:t^Ct{:j:i), ffift*MW 
. 1 fx m&± 1 M mVXTti*&t Lv> 0 #3&9Ji::i3V>-<\ ^ffl^j£gcoiBI^^(± 

ftH£#1W&# t & £ <b , 1 . 1 &_t 3 0 JiJLT-C* * :WH<, 1 

. 1 UJLtl 5TOi W£ 
[0 0 7 63 

mm&titfUZ L < filOOK&T, =fc «5 *f t L < fi80%&T\ H L < {±50%JJJL 

[0 0 7 73 

3) mm 
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Z> ZttfT&& 0 ^l!x.{^_hfSO#^¥lO-62899^-, !?W-I1#I^>^^0803763A.K 
E^'J-H#I^^^^0962812A1-^, #^^1 1-349591^-, #Hf!2000-7683-^\ |sJ2000-72 
7irS\ |0]2OO1-163889^\ m 2001- 163890^ [^12001 -163827^, |e] 200 1-33907^ 
> IWJ2001-188313-^, |bJ 2001 -83652^-, |W] 2002-6442, W\ 2002-49 11 7"S§\ |W]2002-3 
1870-^-, |0l2OO2-lO7868^^##Hf ^ - <h^# 
[0 0 7 8] 

^WmMM. 1 mol IZM L l mo\%&TX$>2> - <?: »l L < , X *) £f t L < (iO. lmo 
[0 0 7 9] 

M*<Z>fr\ *»^^*t1-^S^tMllO#J^i±l^30^^%(7)$EHWi L < , 
H^2~20^%, #iZ3~ 15-t MOii^H Lv^o £|^2fIJ^±c9^ 

ail^TK^tS:^ ^2«J^±oS^ttiIi£7K5}-t!tm^fl^1--2> - <h fi, ¥Jt#14^ 
[0 0 8 03 

4) 

ii:LT0.1-5.0g/m2^iL<, J: L< i±0. 3—3. 0g/m 2 , £«bU#£L 

< ii0.5-2.0g/m2-t:-^)^ o ®f£^14£r&]±£-t±-& Tti^tzii, 

^1.8g/m2j^T, X W£ L < (±1. 6g/m2-e&£ ^ <h ^ftf $ Lv> 0 *$kW<r>UZ t 

[0 0 8 1 3 
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tyjmut L < i±tW)t#)otiv\ ^id&itx^Wi, #H¥ii-6 
5021^-<7)^^:#-^ 0 0 4 3 - 0 0 4 5^, (&WW£P^f!l0803764Al^Ofjl 7 ^ 
-v^3 4^f~^l 8^-vHl 2^f ^IS«$^TV^ 0 

UtL<, Tffi-I^ (R) ^Zti&it&WX. U> 0 
(R) 

[0 0 8 23 
[ft 8] 



OH OH 




[0 0 8 3] 

(—ti&Z (R) Kfc^T, Rll*3 £EFRllW±#*»:£K#t5[tgcl -20<DT)V* 

tttemmmzm-fo uis-mifz^-cHR^-m^miro R^a^mwi^tfzit 

[0 0 8 43 
-#b£ (R) i:o^r#li:ilt^ 
1) Rll^i^Rll' 
R 11 £ J: Xf R 1 1' £ limm&<7)&t : && 1 -20O T /w * ;w&T- 
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, 7-/^i, *;P/<*>f x^f^S, ^MKi, ^ny> 

[0 0 8 53 

2) Rl2j3j;urRl2^ Xl£J:^Xl' 

T 1 ;-^^. Aoy>I^ 7^3 + vi, 7y^7< S&tf&if htt&o 
[0 0 8 6] 

3) L 

LI±-S-*£fcii-CHRl3-a|£^-$- 0 Rl3{i7K*^T-t 1 ~ 

2 0(7)7H^S^$U 7^^^ilitM^tLtv^i ii/^ Rl3(7)4ffi® 

jfeor^^r^ifeo^^jti^^^ag, 7 o ne;^ •r^ak ^7°^ 

V ;*^;i^>^;v3g£^7&*£>&f «bft£ 0 T^^r^^om^ftco^JfiRllcoa^ 
akfcl^-c, ^orvii 1 , 7;vn^yi, t^^^S, 

tl&o 

[0 0 8 73 

11' t LTi L< fi£tmffc4 - 1 2<D3B.T)U^)VmX\ *<D#X'i> t - 
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[0 0 8 83 

Rl2i$j:yfRl2' t LT^S L < f±£Ufc& 1 -20<7)7 ;i/*;H£-Cab 0 > Mfc&J 

yne^i, -?^-ivm, ^v^nt^i, t -rf^ 

Xliiitrxl'ti, flFi L < (i7Kif^i\ ^n^-'y^ T^^;u^T% Xtytft 

[0 0 8 9] 
HilftZ L< *±-CHR13_H-c^So 

;^JHtUli^f^ .x-f-fl'S. ^nt'iH, ^fvynt?;^ 2, 4, 
4- F'J^fMyf^ft L^o R 13 i LttWfi L ^<7)f;i7KfStJKi\ 

[0 0 9 03 

if) „ x^-;i^ -7°n e;H£^«t ^iK, ^-f-^^ft^Sf S L 

12'(iy<^^^0i iv^c Rl3c7) litStlH - 8 <7) 1 ft£ fctt 2 jROT^*;Hfe 

Rll, Rll\ Rl2j3«tO f Rl2'^>-ftL^ ^;l/^-e&&Jt£-Hf±, Rl3(i2 
-f v -7'n if >r v r^- l -.x.?-/wo*- iL<, >f v -f n tf 

±ia«7C?r«J(iRll, R n \ R 12 , R 12' £> «fc <7R 13<aj&*<£;b-£K: J: t) , ^3E| 
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#Sf 2 0 0 2 -3 5 1 4 6 8 ^- V : 39/ 

[0 0 9 1 J 

O^WSr^i-**, *5&^tiCLtLf>UIR5e$<r&<>O-e(i3Srv» 0 
[0 0 9 2] 
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Hfc9l 



(R-l) (R-2) (R-3) 




[0 0 9 3] 

±MV\$\-<n*%WV>ftt Lv>«7C^jO^t±#HJ2001-188314-^. |5] 200 1-209145 
^\ |s] 2001 -350235-5|\ |b] 2002-1 56727^ IS© £ *Lfcfl:£-!ftrC*&o 

»i L<(±0.2~1.5g / /m2-C% $ <b L < (±0. 3-1. 0 g /m2-Cfc£ 0 IHtB 
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10 0 9 4 3 
[0 0 9 5] 

ft, WC^Inn^fK (0Ox.tf. h'-^7;^-;v) , #®fS14#J (00 

x.(f h «; -f V7°n kf;i/^--7^ b x ) yA (3ow^ yyntf;H£ 

tfc&f*K t «£ 1 ppm~1000ppm(7)|iH-e*^o Z r O^W*^ 

01 gmtzV0.5mg&TX$>tl{mm±mL3Cz.%^o 

Afrffi.®) iz it ffimM W x. f ^ >v^vf7 y* 'J / > t h 'j 7 a la) £ ^ $ -g- 

ft m~~ lO^ira, WFt L < (± 0 . 0 5// m~ 5 nu «t L < l£ 0 . l^m 

[0 0 9 63 
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*&wmmm®Mmxi*, mmzmmt lt#^2ooo-267222-^bj^#^ 

#!12000-330234-^OT»^CfefcO-^ (A) >T 3- K7 

xy-^oit^, #^¥2ooi-92075iefc<7)-^ (ii) 

K7x y ^mmo-e2S95^-mmm^mmmi-i5U6^mmwm 

tCfEf^<7)-^ (I) , #^2002-156727-^<O-^^: (D) ^#112001-074278^- 
0^^ffl#t3lS«c<7)-^ (1) t: iS>&<7)it&®, #^2001-26492 

. 1 -2 o*^%<nmm^mmzti, fftL<izo. 5- 1 o^^%oieh-c\ 
*mmL%^mm*4 ^u^ut^-nt Lxmn-tzztmit 

(D) xmZfcZ> t: Y^Vy^cDit^iH ^#^2001-264929^^ 

#^ia«c$tL-rv^-|^ (2) -e^^tL^-7^y-;w^i7ti(i^--7 y-)^<d 

[0 0 9 73 

^woftizttt L^mi^mmitru-m^: (a-d (a- 2) 

(a - 1) 
Q1-NHNH-Q2 

Qiitfikmm3--e-NHNH-Q2tm&-r2>&&mm. turner n 

[0 0 9 8] 

— *!5S; (A-l) Hi5V>r, QiT^^tt^^#^t /:liAfnf|i LT 
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^y>|, \£>)<iS>m, feT';^v>5ft. 1, 2, 4-h'J7y>S, 1 
, 3, 5 - I- V T v > tf n - >f 5 ^ A>3Ei. fcf 9 V - .n^, 1 , 2 

, 3 — h } ) T V-^Sft I, 2, 4 - h f h 9 V-^St, 1 , 3 

, 4 -fTy'TV-^l, 1, 2, 4-f7y7V-;^ 1, 2, 5-f7y 
7 7-^i, 1, 3, 4-t + ty7'/-JVS, 1, 2, 4 - t+tv'7 V— ^ 

1, 2, 5-^^y'7V-^ f7V*-^ >fVf 

[0 0 9 9] 

£*L<b<7>^{igt&^£^LTv>-c& J: < > 2 ffl&±o*»3fe£^f-r 

^ny>JF^ T)V*)V^ #;v*">T^ K3k T;i^;i/X^* > 

T ^ 7'J-M^t>7^ KH, 7^3^-/1, 7'J-^t^fyi, 

^^■f-^-H, *^/<*>r;Hfe, 7^77^^;^ ->7;i, 

-;^^ry*;^*-;H, is J: t^r v;i/^£^tf & i £j&*-c# &<> .rtHbofigl 

^^x;i/*>7^ KS, 7 , J-;^;^>7^ Ki, 7^n^yJ, T'J-^ 
, T V -^t^y*^**-^S, #;ws^E-f;i^ y7^i, ^^77^e^vi 

[oiooj 

ti^3RSfc6 ~4 OO^w^-Oi^T&fK #!lxJ;f, *g&#;w^-f;K 
;i/#;Wy^^ n- jt 4 N - 7°n fc: ;i/ # ;l//s^ N- s 

>f N— t e r t - y'^-JVij >K N- Kf'y^*^*^ ;K 
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N- (3 - Kfy/Ut* v"7°n ^l^-t^OK N-^^ ? ;i^s -t 

-OK N — !3- (2, 4-tert-^>f^7x/*y) ^Dt°)l/! jjA>/< 
•t-OK N- #;U/^-f;l/, N-7x^;l/*^/^^;v 

, N — (4-Kfy^t J fy7x^jH N — (2-*nn-5- 

Kf y^t J ry*^^il'7x-^) #;Ws"^-f;K N - "7 -f- ^ # ; W s ;v 

[0 10 1] 

Q2^§ii-57y^aili, ^L<li^fil-50, J: £ L < 
J 4^, n/\^y;i/*;i/^-;K *-?*y>OK 2 - ^^y^f**/^ 

^$tL^r;u3^v^;v^-;i/^(±, *f i L < fi#tlti&2 - 5 o , i WiL< 
6-4 0W7;vn^y* *K Mx. (£\ ^ h v ii 

[0 10 23 

Q 2 -e^$tL^,T'J -;i^^>-#;l^.r.;i^(i, fti L < fi#tStifc7~ 5 0, 
i I) jf i L < l±^fg[7 - 4 0 'J - ^t + > *^*-;ViT% Wx.«\ 7x 
yiry*^*~-;K 4-t?fW*y7i/*y*^-^ 2-t Kn^y 
^Wxy^y* ;i/^r— ;k 4 - Kfy Wy7xy^fy* 

L < litit 6 ~ 4 0 O^^^^^St, 1?!Jx_i£\ — yf-)V^ 

)V*—)V^ t^f;^^t- ;K 2-^^try^^;^t-^ 3-Kfy^t 
^y7°nt°;V7;^^;K 2 -t^fiVt^y- 5-tert -t^f^7x^ 

[0 10 33 

Q2T^$tL^^;l/-7r^^^*(±, 0$ L < li^ftO - 5 0 > J: W£ L 
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-if;^;V7 7*^;i/i, N- (2-xf;VA^yjV) x;V7 r -t-f ;K N- 
"ri/)V^)Vy ;K N-^tfy^Xik??^^^ N- |3- (2-J- 

* v) -fu\£M ^;V7 7^^k N- (2-7nn-5-Kf 

[0 10 4] 

j£ (A-i) -e^^tL^-fb^-t/o&t Lv^^Htcov^-c^^o Qi£ 

LT(±5~6HWte^Dai*«*fi L<. so^ym.. tf'J5i;>l|, 1, 2, 3 
- h 'JTV-^f, 1 , 2 , 4 - h ')77-iV|, r- h 5 1,3,4 
-f7y77-^ 1, 2, 4-f7y'7V-^ 1, 3, 4-tHy7 
V-A'St, 1, 2, 4-tHy7V'-^ f77-^i, V*-;l^ 

[0 10 53 

— «S$ (A- 2) 
[0 10 63 

[ft i o 3 
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[0 1 0 7] 

— ti&t (A-2) iZts\;>XRi&T 7v;H, 7->^7-;;S, 

^rfi^ti-^ (A-l) <7>em»y^lf7t:^>^>^tce^BTfg^S^^i- 
o R3<5: R 4 (iSv^zil|SL-Cil^^^LT^ i^o 

4 vrfu -f^-)Vm, t e r t * v * £0 , 

^4 A'H. N, N-yxfj^;w^^f 7x-jv*;w^^^ 2 - ^ 

0071-^*^^31, 2, 4 - y ^ n n 7 x - ;V/^^f if) 
t-7y;V7^7i (*l"f K3£, Vl'9>mZ&1s) Lv> 0 R 2 t±«f 

iLdi^nyy^ (i Kliffitl^, ^StJim , 7;V3 + ->i ( 

y^nA^fy;vt^yi, ^ > v;]/ ir * , 7'J-^t^yi (7x; 

t7h^fyl^a -eab^o 
R3f±*fi L < (iTK^i 1 , ^n^y^ ^111-2 007^^^* 

^I«U, 7;^JVii/;li7y;i'7< /g^J: W$ Lv\, Z.Kh<F> 
tif-i L^m&&(Dmi*RitmM-?$>Z>o R#7y^7^ ymx*$>2>m&R4ii 

[0 10 83 

(A-2) ^*5^-CR3fcR 4 **5:v>KitfifL-riB^«:^i--5^, 
i^tt Ltlit7^ l/>f^#t:|tfl Lv> 0 * P >5RUti— ^ (A-l 

) r*^tf T^em^J m i:iHi^Ltv»T «t ^ c ( a - 2 ) &i- 

y Y - )V&<Dit&%!}X*h2> ill, Rjti^^/^-f <h ift Lv> 0 

tf-Cfc^^V'f )l<mx3bhZ ttim^fti L^o R2tiT^n^r'>^ T 'J 
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[0 10 9] 
[0 110] 
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[it 1 1 ] 



(A- 1) 



(A-2) 




N HN HC O NH — | 



C 5 H„{t), 



NHNHCONHCH 2 CH 2 CH 2 0— ^ J/— C*H i: (t) 



N XF 3 



(A — 3) 



NHNHCONH 



ODX 



(A- 5) 



<A-7) 



(A-4) 

N« 

(A-6) 




NHNHCONH 



0 2 CH ? 



CI 



-NHNHCONHCH5CH: 



a 



Cl, 




co: 




o 



OQH-: 



(A-9) 



(A- 1 1) 




Cl 



HO 




NHSQ 2 — <^^~ NHCOC 4 Hg(Q 



Cl 



(A- 8) 




(A— 1 0) 



OH 



„CONH 



■O 



LOIQ 

OCH 2 CH 2 — ^^j) 



(A- 1 2) 



a 



C,H 5 



a ^A|- NHCO -<Q 



[0 111] 

*l&Wtw*5»t&«7C#J**^#«ttO*K* (-OH) i^liT^i (-NH 
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1"\ >N — Ra (RaliH^OfM) O «t 9 i:rn y y* $ titv>4, ) , <y V 

(1IU >N-HSHI/:t\ >N — Ra (RaliH^IHI) 
i:yn^Htv»4, ) , <yu4Vm (HU >N-H£*j$fcr, >N-R 
a (Ra(iHWOiJII) O «t ? i:^n y y* $ tiX^2> 0 ) Zit^XZ, 

(D) 
[0 1 121 

[ft i 2 ] 

R22 

R21— P— R23 

II 
O 

[0 1131 

— ISg£ (D) Hi3^TR21^u>LR 2 3(i^.^3^3:^T^^r;u* > 7U-A/i x 

* ti iftt- * o T & S Jfe3£ Sr L T v » X i> X v » 0 

R2l^v^LR 2 37& s e^^^1-^>^^<7)^S < !: Ltli^n^"/^ r;i/* 
T'J-^*, 7^3^ryi, T^y^, 7y^S, 7y^7^S, T;W 
^l/^*^, TV-^**, *;U*>T^K^ Tyi^^vi, t^fy*^ 
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4-7;^^y7x^$, 4 - 7 •> ;v t + y 7 x ^ t'^* ff <b 
R21&v> LR 23 ^7iK;Hi: LTfi^tefatCfijX-^l^ xf;H, "X^f-fr 

, 7i^^i, 2 - 7 x y 4y f t^(f ?>ti^ 0 
7'J-;HtLtli7ix;i/i, +v»;;i/36, 4- 

t-7fiV7x-JH, 4-t-t7f^7x-^I, 4-7-yy;H, 3, 

5-y?nD7x- t~&mfb*l2>o 
7;^^yiHtlin^yi, x^yi, 7h^yl, t^fi^ + y 

36. 2-xfM^y^t^yi, 3, 5, 5-h'J^f^y;^ + yS, 

Ff>i^ + -/S, y^HA^yji/t^yi, 4->f^y^D^y^t + y 

36. ^> v^** ->if*«f»f £>tL£ c 



T'J-^t^yiatl^xMyi, ^y>t^y|, ^7 7*0^7 
xy+yi, 4-t-7f;>7x7JfyI, t7h + vi, tf7 i-^^-^r 

75 7li:Lt(±y7f;V7^yl, yxf^T^S, y7W7^S, 
yt^f;l/7^7i, N-yf^-N-My;V7^7i, v^v^n^v^T 
y7xx^7Ui, N-^f^-N-7xx;i/7 S SH&ft>*m? htl 

[0 114] 

R2l£v>LR 23 £: Lt(i7;l/^r^ 7;vn + yl, 7'J-/ut* 

v**«fiFi l^o "^l§07lO^<7) < a;-e(iR21^v^LR 2 3c)9^^^< fc oJSL 

1^147'; - ^S-eis^t^u ijffJ L^„ $ii:A#t^W*#^ 

v >d * -C (± R 21 £ v > L R 23^|SJ - <d &q %> m&tm i U\ 
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(D ^TV.^-hK (i i ft h \z Wjz. £ ft 2> ^-Cli*v> e 

[0 115] 
[ft 1 31 



(D- 1) 



(D-2) 



(D- 3) 



o p v -a 




(D-4) 



p 



(D-5) 



-CI 



(D-S) 



CI 



(D-7) 



9 



(D-10) 



<0^ 




(D-8) 




(D — 1 1) 



N 



(D-9) 



O — P. 



(D — 1 2) 




(D- 1 3) 



(D- 1 4) 



(D- 1 5) 



CgH 17 



C 4 H, 
N— C4H9 



[0 1163 
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fcm&&&ik&®<DMitmit±&<DmzfoMftmo963io^wm*, #^2002- 

156727-^\ #M2001-124796-^-{--fS^<7) i> <DtfM*hti2> 0 

fat Ltis B B a «w^;H^^o 

ii.^Ltz^m^n^±xmz^t L^o Mx^J^MO-^ (D) 

^fb^«w-e^u mm^^-mM^m^x, ^->wy4>v-^^mx 
ft-wcm k mm ^^^^utL<m^hz.t^x^^ 0 

*%W<D-fc$: (D) (Dit&tyjlZMjtmiizHLX^ l-2 0 0^%<7)« 
W^:Hff L(, i £ L < (i 1 0 ~ 1 5 0*fr%<DmfflX\ 
£ L<li2 0-1 00 ^)^%(D$tmx$)^o 
[0 1173 

1) Any>« 

z\t&X&Z> 0 ^r(O^Xi>M:itm. a^imi^a^ftWtL^o 
m^&tfh^uyyfafc<Dfrj[imi)~x3b^xi>£ < , ^or>Sj&^T- ? 7° 

[0 1183 

2) *i«M^V* 
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-•f-T-V n-v>-1978^6B<7)fgl7029-5!\ is «fc ^H#^3, 700,458-^ 
4C |5«t £ *tT t» & # £ £ ffl </ > 4 .1 £: 7& ? -e § £ rt 5 \ U (i -fe* 9 > * & v^(i# 

, #^¥ll-119374^«OSiS##0 2 17- 0 2 2 4 C|fifc£ tlT ^hUfe 
. #P?3¥l 1-352627. #PJ2000-347335^gem<^&&£?i Lv> 0 
[0 119] 

3) 

frtZ/hZ^^ttmi L<^#:WC(i0.20^mOT, «t W£ L < iiO.01^ mJUJL 
±0.15//mJ^T, L< fi0.02,« mM±0. 12/i m&T5& s «fcv\, i^TV^ 

[0 12 0] 

4) 

v -V # -Y ^eflfcfitf-** £ ^ If* CI t^T § & ^\ K *3 v> T K £ 

^[ioo]Mo^^6^>iij-g-^v^ <h w$ Lv^ 0 -e<o#j^t Lr*i5o%jei±*nEf* 

L < > 65%J^±^«t *) U i t < > 80X^±**15tw«f * Lv> 0 ^ 7 -*&&[100]ffitf> 
Jt^(iJiiSfe^«*^ibnt^[lll]Mi: [100]®tOiR3|f|R#tt*flJfflL7tT.Ta 
ni; J. Imaging Sci.,29, 165(1985^) JCfEftO^^i «J *i6* C * 0 
[0 1 2 1 ] 

5) 

8^-^io^o^m* £(i£JK§t#£-g-*rr*c: ttfx*&2>o mm&mnmsm 
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itI«^2l^±ffflLt^ Lv»tt$(±ill ^;W;*j-Llxi 

hOmm^^X ^#^¥7-225449^-, #^¥ll-65021^^1 : -^0018-0024 
, #^¥ll-119374-^-^#^-0227-0240Ufia«c^^Tv^ o 
[0 1 2 2] 

k & v > x i± , ^yr;#i itf$ £ *i t«^h k ^ £ £ ^ n r > < t& 

L^o J&mmWt Lt(i, [Fe(CN) 6 ]4- > [Fe(CN)6] 3 -> [R u ( 

CN) 6 ]4-, [0s(CN) 6 ]4-. [Co(CN) 6 ]3-, [Rh(CN) 6 ]3-, [Ir (CN) 6 ]3-, [Cr(CN) 6 ]3 
[Re(CN) 6 ]3-^^?^tf ^tt^o ^l&B^Cisv^-Cti^^T/Felt^W^ 

o 

[0 12 3] 

^y7;#iw, Tkmm^xj *><Dftzxjf&-rz><7)x*m4 *y\±mm 
^^a>t ^>^cot;u* u^Ji^r T>^-^A^r^-> N r^^T^^e- 
u4*y) zm^&z t Ami L^ 0 

[0 12 43 

<DM^m^^f 7^>t mm l xmw-r z^t &x % z> „ 

[0 12 53 

s^zsT ; &m§&it<omma.te> wa^^mtznix i o-^^±ix 1 0-2^ 

^T*«ffJL<, J: Ofcf* L< fiix 1 O^^lix 1 0-3*;^TT^-5 

o 

[0 12 63 
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[0 12 73 

ft, ^yTytllft^illi, *lT-fM^i-^»7t:^H^p1-^5g^$|<7)|t» 
0 9 6St*%*^inL^^f>HI*&LT & «fc <> 9 8Il%^SDL^t>ffli& 
J: flP i L < . 9 9 Mjt%mmLtz&1>mizfti L^ 0 
[0 12 8] 

mttmmn&j *y twm^m.^m-tho z<D^^rym (id wm&it 
. Agii t) i>mm&<ni&'?$>2>tz#>, mii-iz£2 ) ftmmzfficz.trfx~&, & 
7-9- >f x**/h $w\ny xl^st * mm-r & z. t mm t%^tz 0 

[0 12 93 

r^¥ll-84574^m#-^0046-0050, #Hm 1-65021 ^j^#^0025~003K W 
gmi-119374^&#^0242~0250K!Ett$*iTi/>*<> 

[0 13 03 
6) -ify^y 

M^tW^Mi^MCitt^ £ jWR-C* 0 . 5H=-*f±, 10,000-1, 
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[0131] 

7) ig^feU 

*mm~mmx£z>mm&mt Lxi*^ur>itmii : -^w.mLtzWz, mm<v 
t tz ftitmm. zm-tz wm&m * mm i-mn-t z>^t a*-c wm&mR 

tel^v^li, #P*Wll-65021-^O|£ig#^-0103--0109, #H§ ¥ 10-186572-^ 
HBbS(II)-C£S*i-Mfc£«K #^¥11-119374-^0-^(1) 
^^^#■^0106. 7ftlHif#B^5, 510, 236-^-. [S|fg3, 871, 887^«0 5 UfEfcO 
#P?§¥2-96131^\ #^BS59-48753-^HP^^^tL-rv^-fe^, Efcffl^W^ 
P?ill0803764Al-^-OSl9^- vH38*T~f£20^- y||$35fT , #082OOl-272747-^\ 
#^2001-290238-^, #^2002-23306^ C|B*c$ *iTv>& 0 d tL <b Oi^/Sfeit 

iTfcttio^nyv^f l ^e;i/^7^J)10-6~ l *;w*«jSF 
i L<, $ P> tcftfS L < iil0- 4 -10-l^^-e^)-2)o 
[0 13 23 

*S&WKffiV/»*&fe**S#JfcLTI±, »I#^S^587,338^ #@#IH&3,8 
77,943"?!% |sJil4,873, 184^,, #P*fl¥5-341432-5f\ Rll-109547-5f\ 1^10-111543 

[0 13 33 

8) ffc^iiJg 
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^-v: 57/ 



i3V^lif;V;HIWi L < , #^¥ll-65021^m##0 0 3 0 KiE*cO:fc 

m^um^it^-m. ^r^ r o-3i32S4^<D-^ (id , mi), (wx^^n 

[0 13 4] 

\z&tfz> m%\& ^uy> \ tmtt a, _ti e # ^ n y > mm t m& & t> -e- 

-'Jy^Tv 7>t-")At-nf *y7^-h, t: 'J h >J * □ n =f— 
)V V^t^mt L^o tfz, Mf^$5 8 5 8 6 3 7f, #112 0 0 1 - 7 9 
4 5 O^Kffi*W>^flg*H0t L<ffiv*fc*i£ 0 
[0 13 5] 

nTtST*^ (l)$Mtf**RlWN (2)5Hfcii®*:|BJB#, (3)^Jf^, (4) 

1 0-8-1 0"2^e;i/, «f f L< 12 1 0-7- 1 0"3*/MI*&fflv><&o 

0 io- 7 ^e;i^fblO- 3j e;K i^tiK iiiO-&^;v-5xio- 4 ^;i'-c& 

Z> o 

. pAgt LT(i6~ 1 1, LT(2 4 0-9 5tgSf*S 0 

tffli/^ADr/ {bH$'L#J »i, »l#I^§{3fg293, 917^m^ £ 

[0 13 6] 
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^-v: 58/ 



eo^Oj§e-C^^v> 0 ILiOpH*:7JJl±^lipAg*8. 3 

[0 13 7] 

9) lmTBMfcSfiT^lfc-t-* H^iWlt^i Klif^lOt^-* 
[0 13 8] 

fcatf*i*fb£isrc*>*o 

[0 13 93 

(*>f 71) 

l««Hb£*i-C«1-£ l*^Btffctf:5&*, 5ISa<tt^|«aR*D«:<*o-C, 

$ <b k 2 if^i^t^^fetu L»*-fb#Wo 
(*>r 72) 

^i**^ 2 oj^±^-r^-fb^t/ 0 

(*>f 73) 
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<^-v: 59/ 



^OHjaBLJS*#oTYSrBi«ILrX9 v#^££j£U £ 1 

[0 14 03 

[01413 

'rjm, Jkm-fcm, %zm-*vm. r*-xx\ j^-r^^Ao^x* 

[0 14 23 

*>f -/lOft^ftOd*)*?* LWfc^*UiHI8::*(AK -^(B), ( 
1) > -ft* (2) ££(i-ft* (3) T^$*l& 0 
[0 14 33 
-ft* (A) 
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^-v: 60/ 



lit 1 4 3 

(A) 

"^111 R112 

[0 14 4] 
(B) 
[ft 1 53 

-«J* (B) 

ED12 
R121 — f _H 
RED 12 -C-L 12 

R 122 

[0 14 53 

(a) K;i3WTRED n ii lm^rmtztinzmTtfemzmL, l u h 

[0 14 63 

-1^ (B) J3i5^rREDi2tlim^-»ft$*LW*«xtti&*^L, L 12 (i 
MHIS^-To R 12 i^J:a f R 1 22{i. ^ft-e^TR^/SCTS fcttHSUfe*^* 0 E 
DuliM^fe^mZm-fo — (B) K&^-CR 121 tREDi2> Rl21^R 
122^ i^(iED 12 tRED 12 tli> LT8M*fllag*^j& Lt^t 

[0 14 73 

d i 2 x*m znz axttafe** i m^-^b $ ttTtf^ a tc l 1 1 * ^ (± l 12 
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^— v: 61/ 



3 oJ^LLJfctB LnZit&WX'&Zo 



[0 14 83 

(1) . — fesS (2) , — (3) 

[It l 6 3 




ED 21 



Rn21 pc 2 i)m 21 





[0 14 93 

— «5£ (1) Uisv^r Z 1 (iM^^-i3 < tO f ^^-e'>^<7)2oco^M^ < i:it 

fcitU LifiK«*£^i- 0 — *S5S (2) K£v>TED 2l fiS?-#fc^14^£^ 
U Rn> Ri2^ RN21^ Rl3> Ruit-trtl-rtUkmiSL^i £fi®J»£^U 
X 21 fi^>4f>^l«&l^&gm*£^U m 2 iii0-3OlML > L 2 i 
{±I«*^^-To Rn21> Rl3> Rl4> X 21 £J:<7ED 2 ifi, £v»£jHr£-LTS|t 
fltflfctfc^LTi^T & — jftS: (3) H*3V^TR32, R33> R31, RN31 

, R a , R b {±-e-tLW7K^MT-i fc(±fi&H£^U L 3 i{iI«S^^i- 0 ilL 

[0 15 03 

SI&WKLi, L 2 i, ££liL 3 i£3£^ 

3 oJil±^m Lt#-2>ik^%T^^ 0 



ttliiEilf 2003-3088216 



#IS 2002-351468 
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[0151] 

( A ) T£E S ft & it&M i:o^tffL<l^t^ 0 

<b mzf& * -f z> <r> \z mm & mm <n y^mm ? i m * r& ^ tz 2 «^ if h ti & 0 m 

, AfDf7^i(^>Xf7v* i J^7^i, tfn'j^r^y^), r;i^ 

, 7'J-W^rvi(7x;+yIf), ^xng|:t*v^ 7'J-iH(7x^ 

1-71(0, #^^> L< tili^o, a*^, ffiffMT-. BSSUGT^ -bl/>I 
^H^* < £ & 1 oOATD^^^tr^f nft:\ ZO&fcmt LTI±, 

^V-^SR, *;w*y-^S|, 7i;Hy>i, 7x;f7y>^ 

'/t+t'/'J >3t pt f V > v t v 7 x ^ f ib*i£)-C*& (W£ 

> te±R EDnIi lflfiUfct LTgEafc-f*) 0 REDnlifM^f Ltv^t 

[0 15 2] 

^£S:Rfc1-&o ^Dt^Hi 1 , 7;K^i(7 7^ ; lr^i 1 y^DTK^S, 

fite* y;w^;i^ 7^*-^*, 

kf;v-*^ ^^r/Uti, Jf7'J-ti, ^fy + 7'j-tS), 7->;H 
, 7JV3^y*;i/*-;vi, r >; — + i/ij 1j jj 
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63/ 



r^y*. (t;w*;k T'J-;k it«^f nf)7^7S, 

(7^3^ryU< li7')-iVt + y)*J^f-^7< J 7)Uy )VT 5 

x tW'f^?;*, (7;^;viL<ii7'J-^)^]Kt-;^i/'f KI, 

7yiV^l"f Ki, 7y^^77^^7U|, - hag, * ;W # :/ h 26, 

it^r<Di&, 'j>t7< k*> l< »±»; >m.3-7T)vm&z^tf&. m^mfhiiz 

[0 15 33 

L< itTV-^T< yl(ti:7-'J ygfe), 7'J-/i/*(#(:7x-^*)-c*s 
^ 7;V3^fvS, ij )vm, x^7rt^H, 7y^7Ui, 

iLREDn^'j-^i^itm, r<; -)vm±'pti: < 1 & 1 00 rm^-m 

^-tt*J ^tLtv^l^WiL^o CCK r«T-tt^-t4&J tit, ^Ko^r 
7;^^yl, ^;U*-7°hS. 7)\s*>7< K*. 7y^7^i, 7^ 
^;VT<y^ 7'J-;V7<yl, ^rni7U|, SS^Ki 1 



iiiliE#2 003-30882 16 
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^-v: 64/ 



[0 15 43 

7kSt/^i\ h >; 7'j-H^r-t>, hV7;K;^^-;H, hV7 

$ fcfi- C RciRC2 R C3*£^"° ::i:y'J^itW 
Mt^'^iH^y'JiH, 7'J-^y7;K;Vy'J;H, HJ7'J-^y'J^ 

[0 15 53 

li7>t-7A^ft>t^^ T;i/# y&JR^ t>(ti:L i +, Na+, K+j * 
[0 15 63 

Ln^-C RciRC2RC3**^^> ClCtCR Cl% r C2 , Rc3fi-e*i-r*a*3: 
?kltJfii\ t;v^;v*. T 1 ;-^*, ^r-n^t*. 7'J- 
7i^jl/7^i, TV -^7 ^ Afni7<y|, T^n^r 

7'J-;vt^ryi, tiKD^yi^iL, -tLib^Slvm^LT^Wi 
il*ML-Cv^^)i<, £ <^C'f£j§:c9Bm*£^L-C^-T& J:v^ 0 ill, R C1 
, RC2> RC3^7 % 1 ^>^^mW^i> L < (iT^^r^^^i-Bf, 2 o^tK 
L< l±7;^;Vi^if^tli^^„ Rq^ RC2^ RC3<^ LTfcft L < 
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^-v: 65/ 



<*m, T*)-)V?-*^ 7;K^7^S, TV-^T^y^, ^\7"n^, r 

p-EFO^ry7i-^ ^^-;U^-^g> 7x^;Vf tl, 7x7^y 

i^;i^T^y^, ^^t'J7S, ft^WJ/S, £ Kn^vS&<Wl^f «b 
*i£o iAz^tL^^Sv^i^^LT^It^^^l-^if-g-^iJt Ltii 1 , 3 
- >- 2 1, 3-yf-7>-2-^f^S > 

3 -f77''J v>- 2 - ^f^S, N-^Vy;l/-^^ , /f77'J v>- 2 ->f ;W 

-CR C iRc2RC3^^ RCI^ RC2^ Rc3^°^^^^ L7ti$EBl*j-C 
[0 15 7] 
[0 15 83 

[0 15 93 

^-vyy •f-*mMT-*>, *^^yi/-h(-coo- 

) „ tJV7x-h(-S0 3 -) , i7t(iT^ >**v K(>N+(0-)-)^^^tf 
hti&o ft* L < (2ft 1 8 (OpKa^^i-^cO^^-r^) *) , JDVtf^i/ V 
-K t^7x-F, J/:(i7 5yt+y K^i^iK, *;y^yU-h 
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\ 66/ 



tim£-fZ>&mt LTii, -^(A)<7)REDn, R m , R U 2^^ i> X < , 
[0 16 0] 

r^n^v^, tKn^ryl, 7x-;H, r ^^r^T ^ 7 mx&2> 

O 

[0161] 

-^(A)tci3v^-CR 1 i 1 ^f^-r^^lijti:(±, 5 L< (i6 Jto^ 
^(^«^^n^^^-ti>)<7)f- h 7 k: Knf, ^^-^ti Kn#^ L < fi*? * 

tKne^yVf, tf^vVSfL -rY^^yM. t h 9 Kn ^ / V y^ 
f h7t Kn>f y^py i; vsr x f h?t Kn^tvj >gt h7t Kn 
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[0 1 6 2 J 

;u5t-C*0, tWiKli, kfu'^yy^t tf^Vvy^t f- 
h7t Knt?<jy>f, f h7tKn^y'r/f, f- h 9 Kn >f y*y 'J >SR 

V ySR, 7b7iiKD^y^7'jyiT**5o 
[0 16 3] 

-^(B)t:i5^tREDi2, Li2*±. f ^tL-M(A)^REDn, Ln 

1 fiffi^<7)^^tf «b tl2> 0 R i2i*5 «t Z/R 122&— *9s£( A) <D R n2^I^^O^ 
12i<tREDi2> Rm^Rl22> i^{±EDi 2 tREDi 2 tl±, E^i^Lt 
[0 16 4] 

-^(B)^i3V>-CEDi2T^^tL^« : r#-^14^t(±, REDn^TU -/W 

mzm-ftz <7)wm& ttx tm l t ra i: <> «> -e* * „ e d !2 £ 

Ltffi L < lit Kn^yS, Ti^^vi, yyi^y°h^ xw>7U'l 

, ra^^r^y*, T'j-^r^y*. iStt^f>i, MfJti(T-£Sjti*FK^& 
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)V u v "7 j. - J; f)jfiLv>, 
10 16 53 

— ^(BHliS^TR^i^RED^ R 122^121- i^ttED^tREDi 

£ im&mr^ a?& & 1 < nmm^wmu^'^^ 0 r 121 £ r e d 12 t ^ 
m&zi&j&'t&b #, fo^atLtfi, -iu(A)i:^^tR m *wt 

>3t th7t Ko-l,4-t^rty>f, 2,3-yfc Fn^>v*-l,4-tHy> 
St, fF7tKn-l,4-f7y>f, 2,3-yt Fn^>v*-l,4-f 7y>|, 2,3- 
yhKo^>v'7 7>^ 2,3-yt K n ^ > v*f * 7 x >if **t»f t> iiS 0 E 
Di2tREDi 2 tj)mM&Zmm.-f&t£^ EDi2f±#iL<l±T37gk 7^ 

tKn^v^yj^ ^Wtf* «b *i £ o R 122 ^ R 121 ^ tfcJ&t&t 

o 

[0 1 6 6] 

(1) ~ (3) iz-D^xMW-fZo 

(1) - (3) tC^v^TRi, R 2 . R11, Ri 2 > R3i«> — ^ (A) 
<7)Rll2tmm<7)&-e*>t), ■Zr<7)1ftiL^mmi>itzmC-e$>2>o Li, L 2 i, L 
31^ -fesS (A) <7>LntcowcSiWL^:+-eAfl:Wi: LT^tffcafefc R 

t Lt(i, — jHg£ (A) OREDii^e^^^Ti-^BfOfi^O^Jtrac-e* 
19 > Sf* Lv^H^>|W|D-e*^>o mi. m 2 i(i»i L< t± 0 ~~ 2 <7>gifc-C& «9 . 
iO»iL< (±0 f fcii 1 1*-6 0 
[0 16 73 
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^-v: 69/ 



RNl^ RN2i> Rn3i^S^*£^1~^ Itiatii7;^^i, rv-;v 

RNl^ RN21> RN31 {i **^^ T^^-^mttziiT^-^m^mi L< , 
[0 16 8] 

Rl3> Rl4^ R33^ Ra> Rb^«J&*£iH"^ IMi:Lt0il<ii, T 
;l/Jr;l^, r 1 ;-^^. TvJl'i, 7;l/3 * -> # # ;i//*^e>f 

•>7;i, 7;^^r->S, 7->;v7^i, y;i/*yr^ <yujvm, -f- 
t^i/^KI, T^*;^*^ T'J-;v^-^S, T^^y;i^-;i^ 7'J 
-;i/y — ^;i/7 7 ; e^iH^i: f T^^o 
[0 16 9] 

— (1) Zi^^i"* 6 M5j!J±. (1) 0^>-tfygt£ 

[0 17 0] 

— fesS (2) Kj3V*TED 2 i{i, — (B) (OEDi 2 i:»ir^f), ^ 
[0 17 13 

— (2) tCioV^-CRN21> Rl3^ Rl4> X2i^i^ED 2 i<7)V^fti^2o 
fi, 5v>tCje^L-CSR*t«jt«r^*LT^r<> =tv> 0 d ItR^i t X 2 i^£- 

^y'J>t> f h7tKn^r/^t';>f, 4>h**)>%L. 2, 3-vfcRn- 
5, 6 1 , 4 - f7y>f^i:^W "b*L&o £fi L < (if h 9 H K 

[0 17 23 

— ^ (3) K:fcv>TR N 3i^T'; - ^^W<7>*£S|-tB3\ Ra^it/R^i 
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^-v: 70/ 



-ttS; (3) t:fcv^R a isJ;^R b |j, Sv^Cjft^Lr^#^S| (f!i:7x- 
[0 17 3] 

— «^ (3) KiS^XR32^t L< tiTKStMT-, T;i^;Hfe, T'J-^ft. 
tKn^rvH, T^n^vgg, T * y 0 , ££KR 32 

^Kn^yi^it^ raNFtwR 33 ** rm^-^i^j *^t^t4f i lv» 

[0 17 4] 

9 4 -? 2 mt&mz&^x m&vmm&\ ti±%tm-%tm. mm-^^m, 
wm-fcm. wm-^^m. #tst-*x\ M-^^^^A^Tct 

[0 17 5] 

{i2~6o, J: ijjfi L < {±2 Mo) ^-f^VCtetyX i«?iL<ii2 

&mx$>h 0 m.mte.&<7>mt. tHL<t±2-6, $^c»iL<ii2-4^ 

[0 17 6] 

7°2^<b^-tf<7)^ i LWt^f±— c)-e^£*L& 0 

[0 17 7] 

-*b*; (O 
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^-v! 71/ 



lit 1 7 3 




RED 2 



[0 17 83 

(c) -c^$*i&fb£-w±, r ED 2 ti$ti^. itxteaka* n 

[0 17 9] 

— fe^(C)lCi3V^TRED2{i— t£^:(B)<7)R EDi2^PI^<^^^^L, ^<7) 
Lv^fgH^raCT^^o L 2 f±— *b£(A)©LiiKov>TSfc9!LfcOfcH& 

m^tLxm-r^it^x^ho R 2 b r 2 2^*^^^^*£^u 

Zflhl±-^(A)<DR n2 tmm^mX^^), ^r<Dfti Lv>$£B£|b] £X$>Z> 
o R E D 2 t R 2 i <h fiSvm^LT^Itjg^B^ Lt^tii 
[0 18 03 

m<Dpzmmiit2ii.^v-umx$>t) , mmm^Lx^xi>x^- 0 iBLtmm^ 

Tti. fllx.!* 2 -fefn»; 2 ->f ^ 2-f7v*'J^ 1, 2 

- v tKnf v >5R, 1 , fc: >J v >3t >f > K V >5R, ^ > 

, 1, 2-ytKo^yg>i > 1, 2-ytKo^rtv'iJ>f > 1, 2-yt 
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^-v: 72/ 



l, i, 2 - vfc Kn^y Jr+N; y^k^txh 0 > 

^ > F'j ^>y-r ^ >?t, ^>vf77'j 1 , 2 -yt kd 
[0 1 8 1 3 

[0 18 2] 

n %> z. t £ mm. t -r %> -c & & <> 

[0 18 33 

$ bizmm^&^z 1 94 y 3 cTMt^t/fi, 1 mj-m^nx^m-r^^^ 1 

^LT£ <^^7°3<Mb^t?<04UC(±, ^-9 LT«L7^2«T-^b#^>eo 

-^-r^it«2««^^^, j^ciibu, a^2«TJ^±<7)aT^^ai 

■f & mtl ill L X i> <D io 0 
[0 18 43 
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^-v: 73/ 



[0 i 8 5 3 
(D) 
Hfcl 8] 

-ggS (D) 

RED 3 L 3 Y 3 

[0 18 63 

-*^(D)U*5V^TRED 3 (i imT-$Kt:£ftf#&*t7Cl4*£icU Y 3 liRE 

d 3 ^ i m^^tf b £ *i & k as-t- & RtEtt^asfi: * ^ l , k li^t* - #t 
ft 2 m&^s&te, R*-^3S|g^f±, tti\t^yvwm<o 

tm&m^T- o 5it^g|Jfi * ^ tr & ^"To L 3 ti R E D 3 Y 3 fc £ SSig-f & 

[0 18 73 

RED 3 {±— ^(B)cOREDi2<h|sia^*^^L, Sf£ L< (±T V-^TS 
^i, ^r-nitT^y^, T'J-JVt^vi, 7'J-;i/^*£, T'J-;H£, 
»^7t:(i#N^«co^xn« (#t:^t|ArDf»iLv>) T$> t) , 

RED 3 at#aHL<ii7'j-^7</i MfKT-vv*) , r>;- 

[0 18 83 

££T*RED37& s T';-;m£^-rB#, TV -/WSti^fc < £ i> 1 o<7) |~«?- 
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^-v: 74/ 



tm£x&z> 0 

[0 18 9] 

RED 3 75 ? T';-^S^^1-B#. -€-c/)T';-;u^<7)a^<!: L T <fc ^ ftp £ L< 
[0 19 0] 

-Cab»K ^itc«^4-tt3fei: LTSfS t < (i> 7^3#y», tFn^/i ( 

y^f^y'J^t^yS, F'j7x-iVy'J W^yl, M)i^y'JH^ 
->2£, 7x-;k>'^ f ;i/y 'J + vS^: i'^f tf £>*i&) > T^y^, T^^r 
^7^71, 7'J-;>7^7I > x;i/*>TS K3fe, tfrij-fY 

T)V3cfrT*m, &£u?^tibm^m5-i±m*w:%h&^mir2>7x.~frmx 

10 1 9 1] 

^i3^ClT^-^2fi|g^fi^#t i >«» ? fim*i: Uk: KD^vi 

z^-f&m, Y 3 it^m^mm : >ci=c 2 (-oh) -sr^trittca:*** 
mLtzi><Dtmcx<b2>o 

[0 19 2] 

mSE#2 003-3088216 
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^-v: 75/ 



[0 19 3] 
[0 1 9 41 

y 3 ^ > v»n«*3Sr#jfe^-r o ^sisfi m%n&*&-tv$. ^ > vm 

&i><nx, 0flx.tf, >f > l, 2, 3, 4 -f- h 7 n Kn^y <j >^ 

1, 2, 3, 4-th7tKn^;^rt'J>ii, 4- + ;o>iM^ 

[0 19 5] 

0*3§r$i^7 t nSIU£-?*&o ic^t-^f 2 MIASMS < Ulo 
[0 19 6] 

d) •ei^tt^^i^iLv^jf^i.o 

[0 19 7] 

L 3 (±> RED 3 hY 3 t^nigStiL, *#«£l±i|MS£\ 7;w* 
l^*, T»J ^-rOSjUg, -0-, -S-, -NR N - -C (=0 
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) -so 2 -> -so-, -p (=0) -<D&m<D%.%i, ifzi$ztib<Dm 

i°u\ivym N 7'J-l/>i(!|i:7x-l/>S), -C (=0) - 
O-^, -NH-S, -N(t;i^;i^)-^ a £.Xf^tih(D&<nm.& y ki?^:fr 

[0 19 8] 

•) , if:(i^^^f>ynh>olt^ot4itl.7y*;H (X • ) 

Y 3 xm znz> Kfcnm t l x^^-r ztnzwt>2> mj-m^, 

[0 19 9] 
[0 2 0 0] 
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^— v : 77/ 



lit I 9] 




D 





o 



o 




=7 5? A )l,tpffli*d 



mrn&e 



[o 2 o 1 3 

[0 2 0 2] 

9 4 7° 4 (oit^m^ir^mn^. 3-7 fmnmm* tcn^r out 

Sit Ty'Jy^ 7-tr?-v>5t ^\£7,)Vy j KSI, * yM^mfhtib 
[0 2 0 33 
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78/ 



[0 2 0 4J 

-afciS (E) 
[fb2 0] 



-«!5t(E) 



R44 y R 43 



RED 41 



[0 2 0 5] 
(F) 
lit 2 1] 

-#Sfc(F) 




R40 R42 



R49- 
RED 42 - 









d 


■42 


I 







"R45 



R45 R 47 

[0 2 0 6] 

— E ) & «t O 5 — «S^C( F ) H jo v^T R E D 4 i& «fc £KR E D 42 ^ frti-ZTtL— 

40^R 44 i3J:O f R45-R49(i > ^^TfcfStJl^S fcliiM^tto -H&5£( 
F)Hi3^TZ42«^ -CR420R42I-* -NR423~> ttz\t-0-*&t 0 
CUR 42 o> ^421^ -etL-etL7K^T-i/i(±a^^^L, R423^7K^T- 

[0 2 0 7] 

-^(E)^ s fcO f -^(F)tci3^TR40^ct?7R45(±, jtf i L < lijjcjRJRT 

;U^ ? «t 0£? i Lv^o R 41 ~R 44 ioctO f R4 6 -R49t Ltti L < f£7kftJiii\ 
T;i^;i^ t;u^-;i^ TV-^lfe, ^xn^, 7'J-^ftI, Tfl'* 
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^-vl 79/ 



[0 2 0 8] 

R41-R 44 (4, -tL^Wd *>^& < ^lo^K^-ttS-e^^Jt^-t, R 41 

^L(liR4pR44<7)^< t ^lo^Kt-ttit^l)^t^^ 0 S t> H 
L< fiR 4 i-R 44 <7>^& < t % b'i- -14^ R 41 ~R 44 <7) 

[0 2 0 9] 

^r^r^y*. 7'j-^7<yi, Afn|7us, MStJK^-£5ti*n;^& < 

ffi&£ftfc7i-;i'2l7& J fflv>'b*L&o J: I9$fi L < Ii7;^^7 5 7'J- 
^7^/1, MHK^fcStrtK^S^ lo^-fr5MO, i£8il*> L<(4ig^3Et 

$^7x-^i, t: Kn + yii/:ii7^;i'7 5 y *i £(±7 U -;V7 < y 

SMc^fcatrtK^s^ t io#tf 5i<7), #?ti l < um^m^s m 

/:7x^jH (Si:h'J7^3*y7x-^i, 7^W^iifcli7'J- 
;u7 5 y^-eejft$tt/;7i-;H£) ^ffiv^tt&o 
[0 2 10] 

Z 4 2^ LT£? £ L < (4-C R420 R 421~* £(4- N R423-T& «5 , 4 
L < f4-NR423-"C** 0 R420> R 421**4?* L < (4, ^MW.=f-, T)V*)V^ 
, 7'J-;i^, ^-rn^^ 7y^7^S, ^H>7^i"ei0, 4^ 
£ L < (iTfciJtJS^ T^*^*, 7'J-^i, ^r-n^T^^o R423{4ftft 
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^-v: 80/ 



L < {instil i\ T * T - ;V^T-*> Z> o 

[02113 

R40~ R 49^ J:yf R420^ R 421^ R423^#£ri ? e&£t?&&^KJi'e-*i-r 
*i&£H!S»j&*4 0 J^JLTO & <Di>mt L < , «t «5 $f * L < tti£M*S[ 3 0 J^TT\ 

, ^Wi^^^^CR E D 4 i, RED 4 2*^^liZ42)i:IS^Ltf^ 

[0 2 12] 

f-*>»(-C (=S) -h 

[0 2 133 

m.m^t LX * )Uijy°hm(ttzli^<Dm.) tit, * )^ijy°Y&(£fzlt^<D 
-^SlUk f'JTV'-iVm f7-/7V-« t+ty7 , /-;vfi, x 

Hv-m evv^atu, 

, tf 7 a stag, f7/ i ;-)Am M^^j^Ais, t ^v^a 
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^-v: 81/ 



v ~ a * if <b n . *t"U'j7 y * u mm (wmi-, 2, a- 

>(L i+, Na+. K+, Mg2+, Ag+, Z n 2+^h 7>^E-->A-f*^ 4^ 
[0 2 14] 

X^Xi>£<, ^#WKI±*-*-7 3 KS(iCt1i-C(=S)-NH-i), £<fc 
&<WW <btL^> 0 1 1 TS^^O t L t lif 7 V" U v > - 2 - f t >i, 

^/-onf y-;i/^, 2 -ft+v-twj v>- 4 -*ym 

[0 2 1 5] 
[0 2 16] 

tt> looiE^^tfAfofitfi, 'f^i ONAg) ML 
ft^T'^ * > K BBfi L f# & , " - S - " m * tz ti " - S e - n m Z tz \t " - T e - " 

mztzir'=N- n mz^7-vm<D&frm&t Lrtti,Afnist% m^m 

t L"Ci±^ > y m; 7 V- h U 7 V- > ^y- fcf 9 y- ^ 
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^-vl 82/ 



S> t" F7V-)H, ^>X^ ^ fv'-iH, >f 5 /y-i^, -7°'; 

'J7y>S, -ti/y7v*-iH, ^^X-bvyrv'-^ f^^7y-)H > 
^Xt-;w^v*-^&<WW *b*i&o if i L < l±m%X£>Z> 0 
[0 2 173 

7 U -Mi fcfiT »; - V » - S - T V f:li7 V - V >) £>g&#fl|it£:# 

•C{±^-^-9>3R, 1, 3 -V+HrJ yW£ tz\$ 1 , 2-v>^-7>^ ^T^M. 
, f F7tFn-l, 4-f7y>| C^*^^* V 

[0 2 18] 

«&*M43£t lt^^sj- vttattti, Amtztitzmmw^z^trmzwimL, 

T^-t — y7i^^7 , J-^7 , /t-tS, 7J^^y'7'J-^7>t; 

^!lx.{iW>v;l/v^ f^7>^-ti, F'J^y^7>^-tS 
„ 7x^;Uyxf;i/7>^-tM^ 5 W i btL^o 4 BitZ titzmmW^^^ 

s rvj t'^tf <b *i£o «J £ l < tt tf u y-tlU «fc CM * ?v 
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^-v: 83/ 



[0 2 19] 
[0 2 2 0] 

fci3lft#te£<&:M*#ll£ LT(i, ^CWl 1 - 9 5 3 5 5^r<r>mmW4 
[0 2 2 1 3 

(ix.lf2-^;V*7 p hf7y77-;H > 3-^^*^h-l, 2, 4- 
h'J7 V- 5 - * )V u ■? Y -f h 7 V"- 2 - ^ ;v # ~f \ - 1 , 3, 4 
-t*ty7'/-^ 2 "7° h^>X V-;H£, 2-^^^77°h 

^>X>7V-i^ 1, 5 -->* 1 , 2, 4-MJ7V*'J^A-3-f 

, itzimsm (>N A g ) MLH-NH-S^Af 
n 3iOg&5HSiS t L T^i- & ^Sit^x n 9Rgg ('« x. fi\ ^ > V h 'J 7 V*- 

, ^>x^^"v-in, >f >^y-^Hf*ir) -e&& 0 l<(±, 5- 

^*^l<f h 7V*-;H> 3->^*^h-l, 2, 4-b'J7'/-;Vi, is 
i^V'/h «; 7V*-;Ht*i), Lv^Ji, 3-^^*^f-l, 2 

[0 2 2 23 

*^<^)Mon, 75-?-l*I^2oJ^±o^^77-7 0 h^^^«iSt Ltf 
1-*ffc£-!»&£fc#fcflft LWt^-c&& 0 lii:^^*7*bS (-SH) ti 
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^-v r : 84/ 



[0 2 2 33 

tllfDiMa ^tLttt, 2, 4-y^^yHf'J^y>I > 2, 
4 -yV^*rb h "J 7y>i, 3, 5 7 h - 1 , 2, 4-h'JTV"' 
2, 5-^^/l/*^f-l, S-fT 1 /-^ 2, 5-*J*fri]~f\> 
-1, 3 -^-^V*-;^ 2, 7-/V;v*7'h-5->f^-s-b l J7'/ 
n (l, 5 -A) -E°'J<v>, 2, 6, 8 - h U * -f Y 7'J 6, 8- 
y^;v*7 p h7' l J>, 3, 5, 7- b 'J *)Vij-f h- s - h 'J TVn h 'J 7v> 
, 4 , 6 - v ^ friJ •? h t? 9 Vo (f'Jv/>, 2 , 5 - y° Y A \ ?V°- 

frtzt'tfmfbix, 2, 4 -*j*fri]"fY try ^ 2, 4-v^#-7°h 

h'J7y>t, 3, 5-yV^*^h-l, 2, 4 - b 'J 7V- 
[0 2 2 43 

iR*tt*«i-fe^: (A) - (F) (1) - (3) (DtZlzmmZ 

tiX^Xi> — ^ (A) - (D) CiSV^IiREDn, RED 12 , RE 

D 2 > RED3C (E) , (F) C^^tliRED^, R41, RED 4 2> 

R 4 6~R 4 8^ — ^ (1) ~ (3) Hi3V»T(±Ri, R 2 ^ Rib Ri 2 . R3i> 
Li, L 2 i> L31 tlfe< tttotlJ:m$fLtv>4 I L < , £<btc- 

^ (A) - (F) ^TT*REDii~RED 4 2^S^^tt-CV^,r t^J: 

[0 2 2 53 

<DU^m^-^ (A) ~ (F) &£Zf—1S&: (1) - (3) O^Cl^$ 
tLTV/^-C^> iv»*«, HBbS (A) ~ (D) C^v^liREDn, REDi 2 . RE 
D 2 , RED 3 tC, — JKsS; (E) , (F) Kj3V>TfiRED 4 i, R 41 , R E D 42 . 
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85/ 



R46~ R 48^ HBt5£ (1) - (3) Hi3V>r(iR 1 , R 2 > Rn> R^ R3b 
fesS (A) ~ (F) ^T-eREDi 1 -RED 4 2CS^$tL-Cv^i<h^=t 

tv^o ftiL^ftitmm&miL mmm^ijy-mmmixm^hti^>^±mm 

fe«-e*l9, ^!lx.{i:vT->fe^, ^y7->m ^nvT->fe*^ 

-fxA36544, 1 99 4 ^ 9 ^ fix H« I B U ^ - ^"r* 4 7.7U 

— V \— „ L < (iF. M. Hamer<7)The Cyanine dyes and Related Compounds (Int 
er science Publishers, New yprk, 1964) ^fefc$ ti£^Jl|SC<fc o T^H^fi, 
.Iti^feSt^J&T^- H ? t^o £M;#li3¥l l-9 5 3 5 5f (*g| 
#1^6, 0 5 4, 2 6 0f) O^^fiB* 7 — 1 4 M^fS«$ ^/cfetim-eo 

[0 2 2 63 

*§&W<7) ? J 7° I - 4 <Dlt&W)te, ^(OmRmWi^l 0-6 0O|Effl<7)^(7)^ 

ttt^o i^lKfil 5-5 0, ££>H#f £ L< ti 1 8-40X^0, # 
H*ff L < (± 1 8 ~~ 3 0t^„ 
[0 2 2 73 

*^v^(i^^ytcj;oT(i2mT-m±OS^-^m^tL, ^-oi 
g om<b*fifi, ft 1 . 4 V MTmi JL<> ^^Clil. 0V UTtm i 
Lvv comfbmfiti^i t< (iO VJ; OiS<> i^f^KliO.. 3V£t)M 

^ 0 m^xMikmmmiL<imo-mi. 4 v. £ w2L<(i^o. 3- 
mi. ovoiit*^„ 

[0 2 2 83 

ii8*H-*T-fe h- h (0. 1 MoatttH'J Sr^tr) =80%: 
2 0% (#S%) 0?§iKKig#U lO^BISf^^aML^ if ? 
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)vnM (SCE) i#ffit|i:fflt>t, 2 5°CT\ 0. 1 V 
XM7z.Lt2i><DX$)2> 0 *yj ? 'J y y* h -jfe<D \£- 9 m&Wl'M 

[0 2 2 9| 

i nj-ztk&i- &it&v>)x$>z>m&^i±, ^<D'ikWi<DWLitn.mmt l < i±- o 

. 5 V- — 2 VT^l), =fc W£ L < (i- 0. 7V~-2V-C&«9> 
L<ii-0. 9V— 1. 6Veab^>o 
[0 2 3 03 

[0 2 3 1 3 
[0 2 3 23 



[ft 2 2 3 



i _t RHSji 1 ^tF ja* (-e") 
X _ Y H2£±li> (X-Y)- X ° + Y* ^ X + 

[0 2 3 33 

L<(i0. 3V-1. 0 VC&Zo ttzALtZK^^^X^-th^Vii )VX 
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^-v: 87/ 



■ (DMitmiZlt- 0 . 7V--2. OV^^IH^K, -0. 9V~- 
[0 2 3 43 

-/soib^tMi. «fi L < {±— «b^:(G)-e^§*L*o 

[0 2 3 53 
(G) 
[ft 2 3] 



-88* (G) 




[0 2 3 6] 

— «^(G)Ki3V»TREDofi3txtt*&^U L 0 f±Mi«£^U R 0 ^J: 
tfRoo****^* fcli***£^1-o RE D 0 Ro* & J: If Rot R 00 t tiS 
^^LTiilHMLTV^^) iv> 0 RED 0 fi— K(C)^RED 2 ^ 
a<7)*^^L, Lv^ffl&|WJ RQioi^Rooti— |^ (C) 

<7)R2i^=to f R22^i^^^*"^*^- L^mmi>mcx~$>z> 0 iilr 0 

R 0 t(±Sv^z^LT^«ji^ffML-Cv^r & «fc < , Z.^lzmmrk<DMt LT 
(i, (C) coRED 2 ^R2l^^LT?S1#jt^ff^-r^^h[Bli:M^ 

ftf^ti, ^<o£f£ Lv^|EgB^IWJDt:-*)^>o R 0 ^ RoO^SWC^LTffM 

tfbtL^o -^(OCioV^rLofi, (C) OL 2 ^|sl^O*-t:^l9, -£ 

o^i Lv>$EH£|ffIt:-e&;z>o 

[0 2 3 73 

-^(G)^^tL^<b^(i5}-T-rt^/Nn^>'ft^0^t«, & L<fi 
**^i-Bf, 5^T-|*l^iS*14*^[H]Bt^2om±^-r^^«h(i^v^ liL::t 
J: 



ttSIiE# 2003-3088216 



#fl 2002-351468 



^-v: 88/ 



[0 2 3 8] 

LTW<b*i£rt 5 \ Zhltzmz-r, mm^l l-9 5 3 5 5f«l#4-7l 

mcxJb&tK mmz&m^i 1-9535 z^wmmi- 1 41c r^ra 

[0 2 3 91 
[0 2 4 0] 
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lit 2 43 




[0 2 4 1 3 
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90/ 



O 



lit 2 5 3 




K— N N-N 

hs-< )^sh hs-C 3-sn 




[0 2 4 2] 
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ML 2 63 



N— N 

HS— ^ 3— SH 



N 



N — N 

MS— ^ J^—SH 
N 




2fl 



NHCO 



N — N 

HS 



CH 3 

^~^>-NH COOH 



CH 3 

XHCOC 2 H 4 -N^cOOH 



21 



ci 




SH 



22 c 4 m» / COOH 

N— N 
N 



NHCO-(CH 2 ) 3vN ^(CH 2 ) 2 CH 2 COONa 



23 



HjC^^L^CHs 

V 




N — N 



N 



HN-(CH2) 3 ^ /(CH 2 ) 2 -CHI 2 COOK 
N 



24 



N— N 
N 




N— N 



25 





N-N | — 1 



NH 



26 





NHCO' 




22 



N — N 




28 



NHCO 



SH 

a: 



N j 



22 




NHCO 



[0 2 4 3] 
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lit 2 7] 



N 




[0 2 4 43 

*§£W<7> 9 -Y ~f 1 ~ 4 <£>ft^(i, Zti-ZftUftm 2 0 0 2 - 1 9 2 3 7 3^, 
#® 2 0 0 2 - 1 8 8 5 3 7f, #M 2 0 0 2- 1 8 8 5 3 6^ #M 2 0 0 1 
-2 7 2 1 3 7^, #112 002-19237 4-S§-K33^X, Wffl^mW Ltzit 
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o 

[0 2 4 5] 

*5£W<D?4 •7 5<Dlt&V0V>MrfoMt LTt±, £ «b 9 - 2 11769 

f(2 8 - 3 2H<0^E&J;U f ^Ftl|B|EOlt^PMT- l-S-3 7), 
¥9 -2 1 1 7 7 4f, 1 - 9 5 3 5 I NV 1 - 3 6), # 

^2 0 0 1 - 5 0 0 9 9 6f(ft^il- 7 4, 80-87, 9 2 - 1 2 2), f 
H#ft5, 7 4 7, 2 3 5f, *H#St5, 7 4 7, 2 3 6f, ^1^786 
6 9 2 A 1 ^r(ik&yi INV1-35), 8 9 3 7 3 2Alf, *m&Wr 

6, 054, 2 6 0^, *H#!t5, 9 9 4, 0 5 l^^ri^f fi 

[0 2 4 6] 

m$k®izfrifTm\\-f2>z.ti>m%:2>o mnnmtLxt^iL<^ mic&^v 

[0 2 4 7] 

p H£HK ife(±fi< L^^r^»JS^±* $ *<l:^tcov»Tii, pH£ 

[0 2 4 8] 
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mM. z^m-rz $imm t # k umm * mm k l -c & § , Mr n# \ztm £ 

L < (£^uy>{t$| 1 *:)vm <0. lxi o-9~ 5 x l o-l^e;K HK$?3: L < (i 

i x i o-8- 5 x i o-^^(Dm^^^y>itmiMm^^-t^>o 

[0 2 4 93 

io) ^vyyjtmmmmm 

on & & ^ o r > * mmm z t -emm * mm -r & - 1 § * 

0 £ ft <b K M i" & Lr(i#^BS57-l 19341-^\ 1^53-106125-^, [b]47-3929 

13148-55730-^-, 1^146-5187^, |t] 50-73627^, |BJ 57-1 5084 1-5§-& fj&^lf&ft 
&o SSMi: LT(i-ettWO?L^J-C0.21ogEJ^±OM^#7^-ii-^c: £ L 

[0 2 5 0] 

1 1) 

m%&'^uY>it&<oWiW3tl±. &M1 m2^fci9 0^^ST^tT, 0.03 
-0.6g/m 2 t^l.I^ ? ffJ L<, 0.05~0.4g/m2^&;z>C <h^£ L<, 
0.07~0.3g/m2^&&-£ri ? ft£«P2 L< , ^£&0J!gl^Wi*t Lt(i, S^ctt^ 
D^XtlSfiO.Ol^^J^JiO.S^^J^TWS L < , ±*)U£L< (£0.02^;^ 

[0 2 5 1 3 

1 2) ^tt^ny^fbiltffl^iaorl^ 

+>->K^;K nn-f K^;K ;K ^^yf^ff-f Til^t^M 
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[0 2 5 2] 

13) ^uy^itfra>mfi&r*<o$L& 

W £afMOH#W ^^J:^:U:^^ -CWl^t £ ^&^N. Harnby, M. F. Edwa 
rds, A.W.Nienow^, ffitt^Uft "»7I^$#t" ( BfiJXHffWttTiJ, 1989^) 

[0 2 5 33 

¥lO-62899-^Og^#-^- 0 0 7 0, &ffl#i^ffl£0803764Al-^O&20H&57fi : 
~&2lK&7?rKfE«0#JfrO*><Z\ #09^9-281637-^-, |e]9-329864-SHE*c<7Mt 
^> *H#ft6,083,681-^ 15)6,083,681-^-. Efcffl#m048975-^Kffi«Oft-£ 

>it.W-C$>*), ZtlhK^Xit, #ga s Pll-65021-^O^m#-^0111~0112^fiB 
tt^ft&H-Hl^StlT^* &<7)^tf httho #tw#^2000-284399-^-(7)^:(P)-e 

m znzmm^ n Yvqc&m. #^¥10-339934^-0-^(11) -en $ tiz&m 

*°'J 'suyyit&m. #§32001-31644-^*5 J: O f #^2001-33911^-^fS«cO^^ 
[0 2 5 43 
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-tt* (H) 

Q- (Y) n-C (Zi) (Z 2 ) X 

— (h) k*3v>t\ Q(±r;i/^^*> r -^i^fi^r-n^ft^L 

—ASS (H) Kfcv^TQWf L < liT'J -)H^:liAfniSf*J„ 
(H) Kio^T, Q^fnflt^^i^ IfI^^K J :^L2tt 
■t*££*^r nUggjWS L < > 2 - tf U 2 >; /i^tWK*? £ 

— ^ (H) K*3V>T\ Q^T'J QI±fftUli^^;h 
(OttS^t<j p# 5 lE<^£h&m^3l1£S^gi&Sft£ 7x-;ki^if 0 
^> y h OgJ&^^ifcHK LTfi, Journal of Medicinal Chemistry, 1973, Vol. 
16, No. 11, 1207-1216 £ <b ^"C § & 0 -<^«t -9 «r*-T-*5lttlfefc 

Ltli, ^JxJ^nr^JK^- (7 7*Sf (<rpl:0. 06) , a*JSRT- (a 
plil : 0. 2 3), ^IfJKT- U pffi : 0. 23). B^mw.^- (<;pi: 0. 
18)), h 'J^n^f;H ( h >; 7n^^f;i/ ( ff pf : 0. 29), hV? 
uu *^-)l< ( ff p-fit : 0. 33), H; 7^tn^f^ ( ff pi: 0. 5 4)) 
, ->7/i U p fit : 0. 66) , - Fni (of: 0. 78) , • T 

U -;K> t < (0Ox.(f, ? ( ff p|: o. 

72) ) , mmk' 7'J-iVtU(4Ilf7y^i (<rp 

ft: o. 5 0) , ^>vm^ (ffpi: o. 43) ) , T)v*=.)\,i& (0jx.wr, 
C = CH (*pf:o. 2 3)), 0gflftj£ • 7'J-;H l< mmM**^*^ 
(Mz-i£, ^ f+y*;wf^ pi: 0. 45) , 7iy+y»* 
;i/ ( ff pf: 0. 44)),* ;w?«^>f ( ff pi: 0 . 36) , * ^ 7 
r€^)H (apt: 0. 5 7) , 7H^fyKI, Afn^i, 
^***»ft>*L& 0 ffpiiltWiKiiO. 2-2. ocofEH-e, i 
L<ti0. 4^f>l. 0<£>^B-C&&o mT-^ltt^t LT#H0£ Locate, 
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X(i> L< f±m?-*3lt4*-e&i9, J: 0 if 4 L < fi^n^r vjfC^ fliMi • 

7'.)-;KL< tiftststx n,* =. mmm • r >; - ;u l < tta*SlT > ^ 

Y(itfil<li-C (=0) -SO-i 7t(±-S02 -*£U «fci)«F£ 
L<»±-C (=0) -S0 2 --e*f), ft:ffiL<li-S0 2 -t*S 0 
nfi, 0 * fcli 1 «fS L < it 1 

[0 2 5 5] 

WTc^nio-^ (h) <7)it^m<7)M:m^^-to 

[0 2 5 6] 
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Ut2 83 



(H- 1) 



S0 2 CBr 3 



(H-2) 




S0 2 CBr 3 



(H- 3) 



N ^S02CBr 3 



(H-4) 




N"^S02CBr3 



(H-7) 



CONH 




S0 2 CBr 3 



(H- 1 0) 



N-N 



S02CBr 3 




(H- 1 3) 




S0 2 CBr 3 




S0 2 CBr 3 

(H- 1 1) 

CONHCH 2 COONa 



S0 2 CBr 3 




CH- 1 4) 



<H-6) 



CON 



/C 2 H 5 




t 2 H 5 



S0 2 CBr 3 



(H-9) 



SO^N 




C4H9 



S0 2 CBr 3 




S02CHBr 2 



(H- 1 5) 
OH 



V UM 

V 



S0 2 CBr 3 / 




SOjCBr, 



[0 2 5 7J 

±IfiW<7)^l§§g<7)^S L^U^n^lt^t/h LT {±#^2001-31644-^-, 
(512001-56526-^-, l*02001-209145-^fafcOfb^7&^f h tl&o 

fcO, 1 0-4- l^;^|Ei-Cffflt^CtWi L<, «t Oftff L< {±1 0-3 
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^-v: 99/ 



[0 2 5 83 

^(Di&<DiJ7*i) m±M£ LT(i#P?i¥ll-65021-^^#^-0113<7)7K$I(II)^ 
I^I^^OlMOgem^ifU #P^2000-206642^-O^-';^-^mi§*#, wm2 
000-221 634-^^>^:(S)-t : ^$tL^>^;i/-r <; >X v^-ffc^^ #r^¥ll-35 

2624-f-Olf 9 h 7v>f^f, #^¥6-11791^(7)— ^(Ill)-e^ 

[0 2 5 9] 

*§&m k a if mMi^mitumt * r ' ; i^it & s #j t l t t v >j ? a *i £• ^ 

Ui^o TV'J ^ t-C{i, #r?IBS59-193447-^fB*c<7)— ^(Xl)-e^ 
£*iMfc£-tK ^BgSS-^SSl^ffif^b^tK irf^BS60-153039-^-fe«O-^ 

AJtaO^nici: LT(iv^^^>»-e^^.v^^ Hi £ <9 1X10-6^ ;l^± 
2^e^mTWf L < , ixio- 3 ^^J^±0.5^e;H^T^^ hizttf-t L^ 0 
[0 2 6 03 
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^-v: 100/ 



*3£w^tem$.znm$>z> i±i%mz mm-tz tub. 

m±Z-£2>?z&b. StftWfft * [S]_h £ fz hb & ^ K ^ )V ii ~f h It^tk 
y^^7^ Kffc£^ tri ? -e§, #^¥10-62899-^ 

<7>l£?g#-^0067~0069, #^¥l0-186572-^-<7)-^(I)-e^$tL^'fb^SD f -?- 
O^tfljt LT^#-^0033~0052, EXffl#^^^0803764Al#O^ 2 0^- 
VMZ 6 - 5 6*t K8E*$*i-Ci/>& 0 *<Z> 4" T? &#Hfl ¥9-297367-^ > #P?fl¥9-30 
4875-*§\ #^2001-100358-^ #11200 1-1042 13-5^ #Sg2001-1042143£ KSBIRS 

[0 2 6 1 3 

2) -fef^J 

r?l¥l0-62899-^<7)^^#-§-0054 ~0055, Efc*N#8i i 2rR!tl0803764Al-^Of& 2 1^ 
-vf|l23-48fiN #r?fl2000-356317-^-^#ffl2000-187298-^-Hlfifc$tl-Cib^ , # 

lf4-(l-t7f;v)7^7vV>, 6-^aD7?7yV>, 5,7-yV f^y7^7 
y 7 t KD-l,4-7 ^ 7y >v t >) ; 7 9 y vV >mt 7 9 )V 

mMiMz-lt. yy^m, 4-^ *f-)V7 9)V&^ 4--Fn7?^E y 9 )vm~T 
y^-y&, y 9 )VM1- V ') *7 A , y9)VW.il V y&iSXZFT h y^UXJMy^y 
9)V&) t<Dffl.&-£ ; y*?y c J>m (7 9yyy, 7 9 yVym^Wk L < 
HI! ; ^!lx.{f4-(l--7--7^^)-7^^> ? >, 6-^y7°nt°;V7^7y>, 6-t-"7'^- 
^77?y>, 6-9 uay 9 yy'y, 5,7-y* Y Zryy 9 y yy £. Xf2, 3- is t: 
Fn7^y>) ;7^y £ 7 * t (Dm^tfUt L < , #ic 7 ? 

-£(£6-^ yyn tf;W7? y i?y t y 9 ^Mifzl$4 9- f-)vy 9 )^m.t<Dm.^^t> 

[0 2 6 23 

3) ^mm, mmm 
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^-v: 101/ 



#^¥ll-65021-^^#-^0117Hiam$tLTV^ o vfl9^ijHov^-r(i#^¥ll-8 
4573-t^^#-^0061-0064^#fI¥ll-106881^li#-^0049-0062fSm$tLT 

[0 2 6 3] 

4) mm 

- v 3 ^R&jh^SjS^^^ttftfl-^Kfl- (0flx.WTC. I. Pigment Blue 60, C.I. Pig 
ment Blue 64, C.I. Pigment Blue 15:6) .1 &«> iflMwOV* 

TfiW098/36322-^\ #Him0-268465#\ |bJ 11-338098^ KfNJB ICfSfc $ tLT^ 

o 

[0 2 6 4] 

P^¥ll-65021^$z|£?f 1^0118, #r^¥ll-223898^^^#^-0136-0193 
, #imi-87297-^IM#<7)5£ (H) , ^ (1) ~ (3) , ^ (A) , (B) <D 
it&m. #®¥ll-91652-^W«fl#SB«0-fe^: (III) ~ (V) Offc^ft 

#0102, #W¥ll-223898-^-^^##-0194~0195Cfefc$*tTv^ o 
[0 2 6 53 

[0 2 6 63 

LT-e#^^^7t(i-e^li: LTIi, ^ * >m (4£) , k?n>;>^ (j®) , * 
^HJ>B£ (4a) „ = V >m (4a) , Gg'J^K (41) , ^*+>-^?';>m (4a) 
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> ^TKf P L T T- § & m £ £ (i ^ Oia^ffli (S^-tf4 1 m2& £ 
500mg/m2^i L < > 0.5~100mg/m2^ct 0«f £ L^ 0 

^■&(i#r^2002-55405-^^|S«c^ tLTV^ 0 
[0 2 6 7] 

Lv>SJt(i35°CM±60°C*it^ <t 19 0t L^i&mtZVC&tttC&TXh&o Z 
tz, *"'j7-7f7^ Xi^t)0it^co®ft^^^?ft^^^30 o C J^_h65°CJil.T 

xmnzti&z tmiz Lv> 0 

[0 2 6 83 

ifm%<ommzfcm\$, ^w^iz-trz^^fi^^m-cmm^ti^o -1 
xm$.-r zm&itmmwim.. mjt&^vr>im, MjtM&xz/su yy-x o 
& 19 , &wiz x i? ^w^k mmmm& x mwmmm^ t^mm^ x zmmm 
nz^&o ~m&±^mi&~rz>t§i&te, mmm^mmimmx^wmm^Ltz 
m)* \z^m.m&& x xfmt^ n ^ yimz^&, m2mm^m z tz ixmm * 

mt. &&<<z'D^xztib<Dz:m<Dm.^$:^&'?x < , ttz, Kmmtm4,7o 

8,928^-tcfEUc^ttTv^ J: 9 l<Zig.—mftlz£:X(Df&frZ^A,X^Xi>X^ 0 & 

m^&mytmmimmmwii^ &%Mmix, -isu^ xm&&m,46o, 
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103/ 



i^o imit&mit. zmmfrb (a) mmmm<^± o *>asvMM 

[0 2 6 9] 

(i (b) omttxmiibti&o rz/f\\s-\ ys yma, (c) (d) 

[0 2 7 0] 
1) ^M1£H/f 

o 

^Wi*ft/itco^T(i, #r?3¥ll-65021-^ami : -t0119-0120> #^2000-171 
936^-^ISfc^nTv^o 

(PVA) *my<*2>%L<imm-tZ>Zti>1friL^o 4f?*>£LX 
liji-- h-Zff-y (08x.tffrffl-tf9?->75O) , , 7?Ml:-t:^> (fllx.tf*r 
BBHf7^>801) i^fflti^tWiio PVAHtlt #$2000-171936 
-t<7)^#-^0009~0020tcfB«cO^^^tf "btL, ^Uft»<OPVA-l 0 
5. *B#ttMfc$KAP VA- 2 0 5, P V A- 3 3 5, ^t£*°'; lf-;PT^3- 
^MP- 2 0 3 * 7 1^ (*) m<DffiF a %) & ^ L < W<b*L* 

o i^SIJB (1 O^'jlf-^T^n-^i 1 n^*:*) ) <h 

LTf±O.3-4.Og/m2^0f L < > 0.3~2.0g/m2^J: W£ Lv> 0 
[0 2 7 1 3 

0.3-2.0g/m2^J: L^o 
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^-v: 104/ 



[0 2 7 2] 

2) T>f-^]y — v 3 >H 

r im h m. v m l>Z m 1 1 £ - £ § & o 

[0 2 7 3] 

7>fAW>3 >«Hoi/^T(i#M¥ll-65021-^^l=^-0123-0124, #H3 
¥11-223898-^-, 1519-230531-^-, 1^10-36695-^-, (^10-104779-t, 1*111-231457-^- 
, [Will -352625-^-, [ell 1-352626^ tCfSfc$tiTV^ 0 

v> 0 dtL^co^T^ov^TfiirfP^^Fll^SMSy^HfEm^tLTv^o 
[0 2 7 4] 

, 0. 15-2-e^^-t^^ L<0.2~ l~e$>Z>Z\ttf£ *)ttf-t tv^o ;coi^ 
^^#S^#^>7ti6(7)^3m.<7)^i(i, -|£t;0.001-l g/m2flJt^^)^>o 
[0 2 7 53 

CO J: ^> ^mfe^^il*yix^--^-^fflv^Mfe^i3V^T(±, #M¥11 
-352626^- HfEiSO =t ^ W ii - -9" - £: fS£"f £ £ it,*: £ 3 °<Z (deg) W_t 
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^-v: 105/ 



[0 2 7 63 

3 ) ^jf 

izmm -r & - 1 <dx § & / s ■ ? ? m k o ^x nwmm i-6502i-^am#-^ 

0128~0130Hffi^^tlTV^ o 
[0 2 7 7] 

*H9!fc*5V>Tt±, ®ftOfiB#^b^a:^-r^gW^300-450nmHi^ 

-210458-^, IWI63-104046-^-, pJ}63-103235-5§\ |WI63-208846-t, H 63-306436-^-. 
15163-314535-^-, #^¥01-61745^, #H*P2001-100363& ifKIBIRS tlX^Z 0 
9 ^*fe^J(±> aUt, 0.1mg/m2~~ lg/m2ofgfflTia$tL, y^«£/1 

i: Lx&mitnm<ommKWLVhnz>^v lv> 0 

* „ ^ - * fep £ P & *b K580 - 680nm H iRJ|X fcf - * £ ^fT & ftfl- £ ffi 
^¥4-359967, |b]4-359968IB«OT W ^ >&<Dtihm&%tft. #112002-96797^- 

[0 2 7 8] 
[0 2 7 93 

4) 77 

y hSUKo^Tli, #W¥ll-65021^iS#-^0126-0127tcfB«$*L-rv^ o ^ 

h#Jt±flRjfe*t3H. 1 m2^^ J) <7)^ft-e^L^i#^, ffii L < {il-400mg/m2, 
<tWiL< li5~300mg/m2-C£>&o 
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^-v: 106/ 



tfU t L < m tiZ> o TO*£Mti 0 . 5 - 1 0 fit m-e* & - <h ^ 
*?iL<, «t L< (±1. 0-8. ZbliZlfti L< it 2. 0-6. 

OyumOfEB-Cifc&o -9->f X^o|g|ft#&t LTf±5 0%MT-C*&£ 

WH<, ct I) iff 4 L< (±4 0%iXT, L< W\ 3 0%J^ra 

£ c zz-z^MfrMtit mmvmmmm) / m^mm) x 1 o oti? 

^¥ri-JK^3Of>mJL2OOO#mT^05 L < , #K40#W.±1500#mT Lv> 
o ^y ?¥^J£fi> B$IfS^ (J IS) P8119 njftis «£ t^tto^ v 

[0 2 8 0] 

$HSC£v j t^7 hJti: Ltii^'; ?^?#J^n200#J^T10$m 

±tW£ L < , m®\>XT20WX±Jm* L < > $ «b £ L < (i500WT40# 

i0 2 8 1 ] 
[0 2 8 23 

5) *°'J 7-7T7 

(i, ilill ^ i i: 'J 7 - 7 f 7 n ^ffl : t U\ 

«t -9 ^* ,] j7-7f7 **Kov»TJ± r^-^JiaJ-^^v a > (HH¥, HIS* 

ft^^tf^nff (1 9 7 8)) j, [M7f7^« mttrnm 
> M-wani, jft^pjtT^nff ( 1 9 9 3)) j, r 



tBII#2 003-30882 16 
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^-v: 107/ 



*>SE«£*u ^VfM\z{± * J- )i< * ? ?v u-V (33.5®»%)/^-^;vr^ 'j u- 
V (50V.m%) / * 9 >7 >j )vm. (16. 5K*%) nf'Jv-W^f'^X, ^ ;v * ^ * 
>; h (47.5K»%)/-7^ vi>(47.5KS:%)/ / -r * ^ >^(5K»%) =r # V 

^'Jl/-h (58.9®S:%)/2 -xf^yjVT^ 'J V- h (25.4JCS 
«/Xf l/>(8.6fi«/2-t: Kn^ryxf;M^>J h (5. M%)/T. 
y* 'J^(2.0fiX)3,f'j7-W7fy ? ^ 'J V- b (64.0®*% 

)/-X^V>(9.0Wfi%) /7*f^7^ h (20. 05?*%) / 2 - Kn + yx 

(5.0K*%)/7*'j ^(2.0K#%)3^ 0, ;^-C0 7x 
4Wlff»*i4. aiiI^M>/-i:LT, #$mi-6872 

■§-Wffl#<0sPV v-^f? not^^^ #^2000-267226^|ffl*<7)^ 
#-^•0021 -0025 KlBftOttflf. 1 1-6872^- WM9<D ^^#-^-0027 -0028K 

ie«C0»f, #P^2000-19678^*ffl#O|£^#^0023-0041 KffiifeO&ffi£Jgffl 

Jil±90fi%JJlTWJ L < , #t;20K«%J^±80S»%J^TWi Lv^ Q 

[0 2 8 3] 
6 ) MB p H 

*%w<7>%imi%mitttm± . &m&&mw <nwm p h ^ 7 . 0 mr-c i * & - 1 

3flJ£t?ab&o Lv>pH$£ffll±4~6. 2<7)fgH-eab^o ISpH 

ifO»ISttO«[a6 * ffl v> £ z. t t5n MM p H £ $ ■£ & <h v >^ ffi * ^ # £ L 

(i. #M2OOO-284399-^0^#ffl*O^^#-f- 0 1 2 3 Kffi*c£ *LTv>-i> 0 

[0 2 8 4] 
7) ®M^J 
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^-v: 108/ 



RflJOfllfc LTtiT.H.Jamesl 1 "THE THEORY OF THE PHOTOGRAPHIC PROCESS FOUR 
TH EDITION" (Macmil lan Publishing Co., IncFh 1977^TiJ)77M^^87M^fa 
WLOQ-fifeffh 0 > * a A i ^ , 2, 4- y^nn -6- tKn^ v-s- HUT v 
^^-h'J^Aig, N,N-i^P>tf^ (if— )V^)V^yr^ Y 7^ K) , N,N-7°n 
ifl/>tf^ (tf^;i/^;v^>T-b K) offe, |SI#78H^ t*fa*cO#Hilli&JR 
W * > , *H#^4, 281, 060-S§\ #^¥6-208193^-^ <h*<7> *° 'M V y 7 MH 

> *mmn, 791, 042-^- & ^it&mm. #rjbs62-89048-s§-£ tr- 

;l/ X ;u * y MII^MtW iL<m^btiZ>o 
10 2 8 53 

ti*^ «03b*ri*+5H::S*L* R»)i:fev»Tli!|*i: flHJ EI ti * 

£0rM<7>B#p H 1 t%2>£7l,ZLtz?>? tOff^t^^M. Harnby, M. F. 
Edwards, A.W.Nienow^, "tft^l^Mf' (HfUX^SJfMttTU, 1989 

[0 2 8 63 

8) 

^#Mfi&ttSi]^ov>r(i#^¥ll-65021-^^#-^0132. i§ 

#jnov>r«ra-^ssi#-^oi33, 3:##tcov^Ti±isi-^aaF#^-oi34, mmiftih 
xii#m«uov*"Cttra-^gaF#-^oi35, #7-®{££#&^&Kov>-aiiwH§- 

^^#^-013613. » 19 »li:ov»r i±#ra¥ll-84573-S§-^#-5§-0061~0064-*># II 
¥ll-106881-^-^l : -^-0049-0062fSfc $ fix v» & 0 

#MfS14^JO*#^lJ{±#M¥l0-197985#, #^2000-19680^-, # M2000-214554 

<b*L& 0 ifc, i|f^¥9-281636-tfefc^i^^-7 

I3§2002-82411^\ #02001-242357-^*5 X tf#M2001-26411<HHa«fc<7> 7 * m&W 
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Sffittl^flWi lv^„ #^#^2001-242357^*3 i ^#112001-264110-^-1^ 
mmmVtn&fcVk, X^'JM^t^U, #SR2001-264110-^-|5«c^-7 -y^ 

7 vm&wmi%&m<7)itfz l w£fflm(i?L3ij®. ^M-e-n-rnno. img/m 2 

~100mg/m 2 ?)iEB-t\ J: «3 «f f L < (i0. 3mg/m2~30mg/ m 2oiEffl, £ £> K*f £ L 
< filmg/m2~10mg/m2<7)iEB-C&&o #tC#II2001-264110-SH5fc<7> 7 y |f^#® 
fS14SJ{±^&*^# < , 0.01-10mg/m2o|£H^Sf t L < , 0. l~5mg/m2(7)|EH^ 

[0 2 8 73 
9) ^mP^jh^J 

kz & v > x I* &mmm $>z>^ \$mmA*. *° v - * ^ tr $ti sr^r-ra - 

mitWWfflt LT12Z nO, Ti0 2 , Sn0 2 WiL<, ZnOWtLtliA 
K In«, Sn02C^LT(iSb, Nb, P> ^n^>%||» 
Ti02i:itLT<iNb, TaWWfiU»o #CS b^ilDnLtS n02 
l^o IttIf<7)?liDt(i 0 . 0 1 ~~ 3 0 m o 1 L < , 0 

. lHiomoi %<7>mm&£ vtti lv^o tiifb^witii^, ma. 

L < li3.0~50<D$tt£*»/5 ? J: ^ Q ^JRBRfb!»0«ffl*t±«f * L < l± 1 mg/m2~10 
00mg/m2<7)|EfflT% L< til0mg/m 2 ~500mg/m2<7)$gB. $P»(:jfiL< *± 
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^-v: 110/ 



20mg/m2~2oomg/m2o|gHT^^o ^w^mvjitmmimmm, ^vtmm 

v> 0 ^H^<7)mmi^lh«^s : «!l(i#P^¥ll-65021-t^#-^0135, #P?flBS56-l 
43430-*!% 1^56-143431^-, 1^58-62646-^-. [W|56-120519-5§\ # 11 -84573"^ <D 
^^#-^-0040-0051, ^S#ftm5 ( 575,957-^-. iff ffimi^mm^m^OO 
78~0084^fB«c^tLTv^ o 

[0 2 8 83 

1 0 ) 3Cftfo 

&m^i,z5&&ir&mmmfrz% < -t/c&mc no-is srofij^iaH-e^ 
s-24os77 j $mMwmm<7)%km-i) xm&znx^xi> =u>u M^-fe-e^ctv^ 

5!if#:tc(i, #rffl¥ll-84574-^-<7)7Kv#ti^ , ;^-^x;W, [WI10-186565-^-<OX^-lx 
y-f$ yx^itf^ #P^2000-39684-^#$I¥ll-106881-^l&m#-^0063~0 

nm~$iMmi> l < i±^y trnzm^-tz t §0. ^##<7)-a-zMP(±o. 5wt 

[0 2 8 93 

1 1 ) -eoffeojifo&naj 

14gOV^-rtt^HC^ni-^o ^*LM'o^TW098/36322-5§\ EP803764A1^, 
¥10-186567-^-, |WJ 10-18568^ .1 <>: t^-C £ -?> 0 

[0 2 9 03 

1 2 ) 

khu i ^ x h )v- v a > a - -f j y >7\ Kn-f -ti - ■? y - 

r**3-x^r>^\ ff73-fr/^ tfc 



aiSE# 2003-3088216 



#SI 2002-351468 



11 



14* 0#lt H2, 681 , 294# iz f fifcOff 31<7) *^<-S:l^jf|i|3-fr/n 
'a" tf fS <7)~3 T'f >^jftf^75*ffl^(b^ Stephen F. Kistler, Petert M. Schw 
eizerif "LIQUID FILM COATING" (CHAPMAN & HALLttfiJ, 1997^)399Mt5^536M 

-f yytzQimZti&XyJ Kn-^-<7)^#c<7)^!l(4|^#427M<7)Figure lib. lie 
^fM^ct f 9(^#399M^^536KfB«c<7)^, *®#ItH2, 761, 791 

-tij i ^s#itf£837, 095^-nie«o^sn «t ij 2® t tzi**tiVk±<?>m zmm 
K&.m-rz>z-ttf-e£2>o *mmz&^xmziftt Lv^^-^(i#^2ooi-i94 

748-^\ I^2002-153808#, W\ 2002- 153803-5§\ Wl 2002-1 82333^ K ffifc $ titzjjfe 
[0 2 9 13 

Ztmi-t L^o -<7)^tcov^r{4#§B^pll-52509-^^##^i-^>^ t^tl 

Pa • sMJilOO, 000 mPa • s^TWi L < , £ <b H«Ft L < (4500mPa • s^±20, 0 
00 mPa • sJSLTT?*&o tfz, 5?KlfiSJtl000S-l^^v^Ti41iiiPa • s^l±200 mPa • 
s&Tmit L < > $ h Kffit L < f45mPa • sJ^±80 mPa • s&TX&Zo 
[0 2 9 23 

<7)m^m zm^-t %> m&iz & ^ x 2 m^m * w^-t %> mt^<o jy? 

7 >m^(4#^2002-85948-^U, 4 yfv y Y ^#«{4#ra2002-90940-^-r 
Lv^o £ L^^^31^^o\/^T{4#r ? fl2002-66431-^HfS«c$^^ 

{4#r^2002-143747UfBm £ tlX V> & 0 
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^-v: 112/ 



#^2001-194749-^-. IWJ2002-139814-^H# L < ffi«c£ tiX^ho 

mzir&zttmi mmsM<oMStitwmiast"c 6 or- 1 o o°cmm 
twt l < > mm ma i #~ 6 otpmmmi-i x L^mmum 
m-<&m&7 o - 9 or. im?mm&2 ~~ i o®<Dm.mx£>& 0 ^m<DUt lv> 

<D If (i# HS2002- 107872-Sp- tc fBIR $ ti X v 0 

^ig<7)^f^^m*^LT^^t-^fc^ll(i#^2002-156 
728^-, (W12002-182333-t^f£fcCOM^Wi L<m^hti2> 0 
[0 2 9 33 

[0 2 9 4] 

1 3 ) ^mm 

Iffltait^^fl LV> 0 m*iti§^(i25r-e50ml/ / atm-m2.dayJ^T'e* 
£-£tW£L<, J: Dfcff L < (ilOml/atm-m 2 -day.tJlT\ $ «b H*f S L < lil. 
0ml/'atm-m 2 -dayJ^T-e*^>o TK^it^tilOg/atm-mS-dayJ^T-t:-*^ d 
iL<, X 0 #f£ L < ii5g/atm- m 2.dayJ^T\ $ tc^i L < (ilg/atm-n^day 

t x.(f#PH¥ 8-254793 -^-o #HI§ 2000-206653 -5§"MB#Kfefg 

14) -e-^ffeofijffl-ci^sw 

[0 2 9 53 

*3£W<vmm%mittfmzm^Zzlt<DX£2>i£ffit LXli^ EP803764Al-^\ 
EP883022Al-^\ W098/36322-^\ #fff§B856-62648-5§\ |W| 58-62644-^, #^¥9-4376 
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6, |h]9-281637, |B] 9-297367-*!- , |B] 9-304869-*!-, |B] 9-3 11405-Jf\ |bJ 9-329865^- , 
1^10-10669-^-, |B] 10-62899-*!-, |W| 10-69023"*!\ IB] 10-186568-*!-, m 10-90823-*!-, 
|t] 10-171063-*!-, (WJlO-186565-^-. |B] 10-186567-*!-, |B] 10-186569-*!— IWJ 10-186572 
-*!-, |B] 10-197974-*!-, |W| 10-197982-^-, |B]1 0-1 97983-*!-, |B] 10-197985"*!— |B] 10-197 
987-^-, |B] 10-207001^-, |B] 10-207004"*!-, |B]1 0-22 1807-5|\ |WJ 10-282601"*!-, 1^10- 
288823"*!-, |B] 10-288824"*!-, |B] 10-307365"*!-, 1^10-312038-^-, |B] 10-339934-*!-, Is] 
11-7100-*!-, |B] 11-15105-*!-, |B]1 1-24200-*!-, |s] 11-24201-*!-, [p]l 1-30832-*!-, JWJ11- 
84574-^-, |B] 11-65021-*!-, |B] 11-109547"*!-, |B] 11-125880"*!-, I^ll-129629"5f-, |B]11 
-133536-*!-- IB] 11-133539-*!-, IB] 11-133542"*!-, It] 11-133543-*!-, |B]ll-223898-*j, 
|s] 11-352627-*!-, IB] ll-305377-*r, |B]1 1-305378-*!-, |B] 11-305384-*!-, IB]ll-305380 
-*r, IB] 11-316435-*!-, |B] 11-327076"*!-, |b] 11-338096"*!-, IBI 11-338098-*!-, |B]ll-338 
099-*r, IB] 11-343420-*!-, mm 2000- 187298-*!-, |B]2000-10229-*j, |BJ2000-47345^- 
, |B]2000-206642-*r, [B] 2000-98530-*!-, 112000-98531"*!-, IBI2000-112059-*!-, |B]20 
00-112060-*!-, IBJ2000-1 12104-*!-, |B]2000-1 12064-*!-, |B]2000-171936^-& W hit 

[0 2 9 63 

&&*7-mjLimmm<vm&, &%mmi*. hkk, *s#ttiii4,46o,68 

-ttZ^AsXX < , *S#S^||4,708,928-*!-^ie«c^ttTv^J: ^ 

[0 2 9 7] 

1) 

*-#^fOHe-Nel/-f- V - , v>(2W-£i#§ 

Mr+, He-Ne, H e - C d l/-f-, f fef I#l/-f-t^* 0 Iff 

0nm-900nm, ftfj L< Ii6 2 0 nm-8 5 0 nm-e£>£ 0 — ^, t&%- 
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, SHG (Second Harmonic Generator) miF t^Mi^^--^'- £ — # 

ft L/:tya- /^Wfe^MM* P ~F- j&*HBfc JBf — if 

■rt^fb, ^tfS^LT^< :t^$nr^4, wfew-->f-7t(7)b o 

-*$£ft{±> 3 0 0 nm - 5 0 0 n nu iff t:4 0 0 nm~ 5 0 0 nm^ffi Lv> 

o 

[0 2 9 8] 

2) 

T {±80-250 r-eabO, ffii L < f±100~~140T\ $ h izftt L < (±110~130°CT 
JlftBf rai: LTIil-60W$ L < , ± L < (±3-30#\ $ fcKSf 

JL< (±5~25#> 7~15f*jWfc$f £ Lv^ 0 
[0 2 9 93 

^ ± z>$m.m.-jjH:t t±ii#r ? B¥ii-i33572^^fem<7>^^$T^ l < , mi%*M 

-fv- v \z-9-<n— ^(Dmizi&^xM&mnm^u-^fimfiitiiwtzti, mu 
-mm'nn ztzmffltt-rzmm&mwx&Zo yv- m-*-£2 -6^: 

^ttT5feOT^ov^T(± 1 -lOrflJt^^W^-i: W£ Lv> 0 #yi_{±\ & 

^^jtw-cia 4m.<7)-f\s- bt-?-zmmL, ^n^fn 1 2°c, 1 1 

9°C. 121°C, 1 2 ortc^^>± -? ^flJ^I-r^^fl^tf ^^^> 0 >r<7)J: ^ t£-fi 
^(±#^BS54-30032-^-H^fSm^tT.r ^3 ^ft^^^-a-^ LTV^tR^ 
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[0 3 0 0] 

msssB ^ * \,zmm% ^m^-t^zt^mtt^o iz 

U* Lv^M^S^-e§^>^^-v>-(i0Ox.(i , #I12 0 0 1 -0 8 8 8 3 2f 
HXXfn-0 9 111 4-^USB|R$*Lrv»-6 0 Z<D-i *- c J-r-%mm-ftil£M 
x.«T, 1 0 7°C- 1 2 1 °C- 1 2 1 °CU$IJ^^tL^3a:O-7 0 lx- hlt-^-t 

i 4 # , i & § <z> m^jBf m am 6 o %>z\t § 

[0 3 0 1] 

3) ->Xfi 

J YvA V— ^-»-FM-DPL^W^i^tl-5 0 FM- 

DPLCflLttt, Fuji Medical Review No.8,page 39~55KfEfc2 *lT & 0 , 

-en <b <vmnz* y £w<omm%mmm<n u-*r- j * - v> - 1 Lrmm-tz 

■Cf±7'f;^^fV*;V (#) ^JI^L^ TAD networkj (DtpX°<D U — -*f— 4 
[0 3 0 23 

[0 3 0 33 
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[0 3 0 4] 

1) mm) 

fl/7^;Hi:ifl/>^'j3-;^fflK #V*tc^^@^JtIV=0. 66(7 i 
S-)W-t V 7^n^x^ >=6/4 (MJt) 4 3 25t:-e?IiJ^) <0PET£#£ 0 

hffcL^130t:-C4I^IBItei»L, 300VX-mmmmr-( ^hntiULX^ 

o 

[0 3 0 5] 

WtetotmMLfzo z<Dm<oi&m&*:ti*?ti. nor, i30°c-e&o£ 0 
24or -e2o^w«tH mk ztitm a&mxmjjfa t,z4%mm Ltz Q - <d&t > 9 - 

, ^^175// m<7)n-;i/^t#7t 0 
[0 3 0 6] 

2) HMnn^S 

MS.T^^v^-C20m/5>-eM : SL/ t Co *EE«5tt*JR0 £J# 

#K«:0.375kV • A • ^/m^gtS^fc £*Lfv>£ d ttft>fr^tz 0 Z.<Dm<V>®M 

O 

[0 3 0 73 

3) TM 

1) Tfc«*Mj«Offr3t 
^(D 0Sft«1l!IT&»)*ffi) 
SSt&^lt (*) I- v >A-520 (30»*%#«) 59 g 



ttllHf 2003-3088216 



!&m 2 0 0 2 - 3 5 1 4 6 8 ^- v I 117/ 

(spj$.x?- 1/ > ^ 4r v K»=8. 5) 10K*%Jgi£ 5. 4 g 
Wmit^mm MP-1000(#Vv-«*M^ ¥^fe@0.4,« m) 0.91g 

m^7K 935ml 

[0 3 0 8] 

ftt^© (^^liiiffl) 

Xfl/>-^yx^l^7f7^^ 158 g 
(@^5H0S4%, v^>M*Jt =68/32) 
2, 4 - n n - 6 - t Kn + y- s - h 'J T y > t h 'J Aia (8Ki% 

7Kv#^) 20g 

9* 'J ;w*>-tf >x;i/*>^ h A<7> i fC*%7kv#$ 10ml 

U@7fc 854ml 
[0 3 0 9] 

Sn02/Sb0 (9/lSCMJt, TOSg0.038^m, 17®S%5H») 84 g 

•tf ^ ^ > (ionm%7kmm 89. 2 g 

ft mt& mm ^n- xtc-5 (2® m*.mwt) s. 6 g 

£sBHfc^(*IO*i MP-1000 o.oig 

Kfy /i"* > -tf y x >^ h >; a o 1 %m.%MWw. 10ml 

NaOH(lKM%) 6ml 

7°n^-fe;v ( I C IttSO 1ml 

M^tK 805ml 
[0 3 10] 
2) T^«9 



±ISJ¥^ 1 7 5 ^m(7)2^^#^ , ;-^^-V>7 : -^7^ l^- h^H^M®^ 

^^yj® ^ 7>ft-A-t^x.> h ^ »^6. 6ml/m2 (tf-® ^ tz 0 ) & & =t d 
tc^LT180 r-CSfrWfg&U o\,>-?C:<7)am (^y^®) K_tf2T*fe« 
ttt^(2)^7n-A-t^X7 h^K75 ? 5.7ml/m2^^^ J; -9 ^M*LT18 
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[03113 

?m) 

1 ) a? ?JViftfrffitf)M£ 

ttL^-Zl'*— <J— S:, 2.5kg, 43 «fc tflMtfgteSU : r^- 

^N, ^E3E (1*) S8) 300g , y'7i-MH> 800g, ^>y^Vf7V'J 
/>tf'J ^A^1.0g*5<ty r ^@7K?rJPx.T|g:S^ 8. OkgK U 
iS£-ifc£*tHt>' )v (WM-2: T4 * v ? x (m m) tm^xv-XfrWc. 

-2i:^777A # > -/-eii^ L, 5 0 h P a m_t<7>#tiiT\ Rf lI^¥#Jfi 

\t > 5H6Mlffl!l5££ o Tf£5H» (DftltmX K is It & 45QnmK 45 It * 
t teOrwlZte If 2>®.it%.<D it (D450/D650) j&^.OtTMHfcLfco nhfifz 

[0 3 123 

2) ^HfW^T^lfeiSowtjl 

•>A3.ok g> it± m) mwmmn.m - ^snb o. 6 k g , 43 x vmmm ( 

M^:t-7^-;H0 4E, Bffft^ (80 ft) 0.15kg £^7fc £ 

iS£-Lt\ tifiit 60k g t Lfco rS-^?fl*to^> ;i/ (UVM-2 : T ^ 

li . 53*RIR»!5£ * o T »^ft!» O K 43 It * 650nm K 43 If Z> 

W.itm 1 75QrwbZ& If Z,®.ytm<7> it (D65O/D75O) ^5. 0&±X$>2>tZ?>tX 
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10 3 13] 

3) v 3 >W±WM^iWL<7)mM 

*4o°c tusia l, -tf 9 ^ >4o g , i*$h*:# >; * ^ * 9 >? >; - h 

(mmt^ 4 XS/u nu li^I^ilMO. 4) 20g, ^ > V>f V ^ 7 V »J J >0. lg 

*J A tKv§^2. 3ml , ±f e^#l3«i*£T^t5:?ft40g, ±f fiia* ^ * — 9— O H# 
»iT"5H&ift(a) £90g, *°<J V >7.)V* >m.1- h V -7 A3%7Xv#ial2mK . SB 
R7f y ^X10%iftl80g, trM&LfZo ^itift^N, N-J^ ^ > If * (\£-)VK)V 
*>Tthr5 K) 4%7Kv#Vft 80ml £ L, aI/-> 3 > l^ff tz 

o 

[0 3 14] 

4) '<y*Wfi&fl»Sfe*ifc<3lP!« 

#ft £40°C iCffciS L, -tf 9 ^ >40g, ^ > V-f-T V 'J y >35m g , 7K840ml 
£3jQ;iT-t: 7 HClmo 1 / 1 <7>*»-fk± h U 

5.8mK 11(^7 7^ ^Ii^ 4 7 7 -f >«h LT1.5g, X^n/^^v 

(2-xf^y;i,) 7"- h -7 A4a5%7Xv§?Rl0mK #U^f 
h U >7A3%7K^20mK 7 ym^m-mm^M (F-l) 2%}§i££2.4mk 7 7i 
f£14#J ( F - 2 ) 2%*#fft £2. 4mK * ^ ;u > * * 'j - h /* -f - V 
lx- Y/\l KDJryxf;M ^^'JU- h/T? V 
*»Jt57/8/28/5/2) 9 t -y ? *19»*%i£32g&iS<£ L£ e ^Ehu K N,N-J^ 
U>Hfx (kf^;i^;v*>T-fc h K) 4%7jci§$ 25ml KWite fffiUm 
if Lfz 0 

[0 3 15] 
4) ^y ^m^^M 

**7& f 0. 52g/m2 £: £ «fc 9 £ fc^y ? M«K»Sfe*|i?ft*-tf 9*- >ife**j&*l. 
[0 3 16] 
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1. l£^ffl*m^r|Mi 

i) ^ur>itm?m 

3R®7lCl421innciK#%J|'fk* U ->Av#^3.1ml^^Px., £ «b K0. 5mol/LiftJg?> 
fig&£3. 5mK 7 * /U-ft-tf 9 ^ >31. 7gSr^Jp L fcifc £ X -f > 1/ X HKSstt^ 

^AtHfk* ^A15.3gt 3-Mfc* 1 ; ^A0.8g^^7fcnr#»97.4mlH^r 

mti^miK^wi^iommm u $ <b v-r ^ ^v*-;k7)io®*%tK^^io 

.8ml^PL£o «im^51.86gH^7fc*iPx.T317.5mHC#^L/z^^ 
C fcHfl;* *A44.2gt B*7ifrti *A2.2g£SS*KT#£400mlK^L£: 
igiftD*, illC ii-^ltWfl^ttT^iiDn L, }#i£Dl±pAg£8. IK 81 
^LW 5 ^>Fn-^Kmvi7 h^T^iPL^o SRI* •) lx 10" 4 
•t;WC&& X ? Affiffc'f A (111)86*'; ^A^fc^CiSiU^^D^ 

JpL{iCi6T^^10^n^#^ijpL7to iiC^MT^ti:^ 
v7>ffc|fe(ll)#'; ^A7K^^i&l^;u^^J)3xio-4^;^»v^pL7to 0.5m 
ol/L»JKO*ll«:fflv>rpH*3.8HWISEL, Sl#£lti6, tm/m.MJ*.ifcJM* 
teZft^tzo lmolAMBE<7>&8Mt1- h U A £ffiv>TpH5.9Hl«U pAg8.0O 

[0 3 173 

±1 n y y it&Sffito ZUffiL* & h3&VKmnLX. 0. 34SC* %<01, 2-^ 
>VM VfT'/'; >-3-^-><7)^ ^ y-;l/M^5mliPx., 405H£H47°CH#SL 

fco ^<D20^ik^y<y^y^-ir^)v^ym-r V *; *y-;W§ift-e£gi 

■t/Wcit LT7. 6X 10-5^e;i/ip£, £ f> 5 ^tCf^^iliilJ C £ ^ * 7 

^f^-e^i- : e^^/c«9 2.9xio-4^^jpxT9i^^m^;L/co fot, 

tifSfe^B<7)^e;Ht-e3 : 1 <£M * y -/i/MfciH^^*: OJi^-feff 

At BO^fht LT1.2Xl0-3^e;i/ipx., l^tt:N,N'-y t: Kn* y-N"-y'xf 
9 * ><7>0.8S?»%^ ^/-^v#^1.3ml^iPx, £«bH45H£n> 
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2-y ;v#7°^>vM ^ / , /-;^^ ^y-;wMT^i^E;i/^^«9 4.8xio-3^e 
/i/, 1-7 i^;v-2-^-7°^-^-5-v< ;u ^ -7 0 h -i, 3,4- HJ T v*-;i/£ y ? y - >W# 
?&-e& l ^;nc*ttT5.4xio- 3j e;i/i3J;c^i - (3-y^w^WK) -5- 
^ ;w^7-7°h f- b 7 Y 'j *7 Attfc2Ki8ij8rc|R 1 -=e;Wi*j-L-C8.5xiO-3^ 

[0 3 18] 

<«tM&t$:20%co a ^ K^^— tc3.5^e;w%^-fr a ^MItK"*o/: 0 
^X^ti, m^H^^fflv^OOO^Ofi^O^^^^TtZo Cl<7)#iT-O[100] 
ffiJt^ti> y^^# a > ?&%m^*X80%t$i£>htLf2 o 

[0 3 19] 
</n n y >jtmim 2 oil) 
/Nny>-ffc«a»J l *>WKKj3\/>t\ *i«MB#Ojf«30 o C^47°CH^ML, 
^ffiB tiH-ft* V * A 15. 9g^^7KlCT#»97.4ml U*JR-t& C t «H U 
SaDliH-ft* 'J * A45. 8g«r^@7K^T#i400ml KftJft-t* C t L, 
^COv^WP B 1?r30^^LT, ^yT/t(II)*'J * A LfcJStfUiRIflM:: 

WM/*m/fr1k*'ir'otZo i£K, -r;wwtS#JC^«fi£|gl^;^£ J) 1. 1 
xio-4^e;k ^ii'S-feStA t^Jii®fe^B<7)^e;i/jt-e3 : i<oy?y-;w§ 
«10^J!]na:^$|l^;v^7t: ^liS-fe^B^^-fth LT7. Ox kH^U 

, l-7x-^-2-^rf^-5-^ h-l,3,4-h >; 1 *;wc*i-l 

T3. 3X 10-3^6^^3 J: V s 1 - (3 — y^-;i"> W K) -5-^^*7'ff h7V* 
h 'J A*£££g l ^;wz*j- LT4.7XlO-3^;i/i^n^^^7^Wi.(i$'L^iJ 1 

;K i-7i-;w-2-^-7°^-;w-5-y h-i,3,4- 1- <J ry-;K7)-»*tf v\ 
[0 3 2 03 
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*)mm&mAtmm&mB<D&wft lt6xio-3^;k -f^^mmMc^mnm 
zm^^mtz <o 5. 2xio- 4 ^ a- f-^^mmMnmnsftfe^^ik&m.* 

[0 3 2 1 3 

^xjyyjtmiM 1 £70«i%. ^nrWfcfl?L£iJ2 £l5«i%, ^u?y\\c 
H?L#J 3 £ 15 jf L , ^ > V* 7V*'J-)A3-^K*1 K»% 7fcv#?t \z 

xm^^Mfz f)7Xio- 3; e;H^nL/io $ ?>tcjfe*ttffljl'6-|LS«J 1 k gabfc 0^ 
vy>itme>$tt&8i£ LT38.2g t <fc -? HJutK L, Ife*ifcfflil£-?L5W 1 
k g&£ *)0.34g <b&& J: 9 K 1 - ( 3 - * K) -5-^^*"/h-r 

M<Dm 1 ^E^^/c 1)2X1 0-3^;n:^^t^i|jDlf: o 
[0 3 2 23 

2) igjorm^^ift^omfi 

[0 3 2 3] 

^s>^;H±lt^^>^ (^p a p^Edenor C22-85R) 100Kg£, 1200Kg<7M y 7°n 
kf^T^n-JWC^-tf, 50t:-Ci#ft?L, lO^mOy ^^-"CitaL^:^ 30°C 
i-e, TO H e B ^tfo7to <££P*tf- K(i, 3°C/Nf^ 
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i;n>ha-;vL/:„ %h tifz^e £&'k«ia U 100Kg?M V :/;nf ^T^n 

-FIDWlfc* Lfz tZZ, ^^>@£^frsf3f±96%, -t*u;wc rs -fe 'j >@£tf ? 2 
%, 77+y>i?5 ? 2%, JWl/#®0. 0 0 1 
[0 3 2 4] 

#*£ B B H ^^>^88Kg, ^^7K422U 5mol/«JgONaOH7M#tft49.2U t-^ 
^T;i-n-;H20L£#l£-U 75t:(:tllfrW La££-£, ^^>m^ h M * 
AJ&jSBSrff^o SUU, ff!SSi40. 4kg<97fci£i£206. 2L (pH4.0) ^ffltL, 10t)K 
TftiaL^o 635LO3S@7jc<h30LO t - /f^T^n A;h.£:Rj£#fl£30 

7KMo^*^^»-^T--en^tL93^i5#^9o^ttr^jnL^o i^ti, 
mK«7K^^»PW^n^rai±«^7K?§?R^*^»n$tL* ncu -to 

fcfc^ h * a&^£?»KJ*&U 5i^iB7Kv#?ft<7)^»T^l4^l5 

■£ 2> fCi 0 L , i» / X (7) tb □ O «S /5> ? 75°C W-Si^WlLfc 
o «K«7K»*^>^iD^oE«ti, 2fil : o^MliJH^7K^ti?t^-e^>-i 

[0 3 2 53 

^ >wl± y >; * A»jBffi£^#n#T$^ -to * s oi«-c20^BittflJtttt l 

> 305WtT35°CH#^U *V>miOfr&MZ?r^tZo %kf£&T1kW.*>^ it 
^»a-CH^*ii»lJ U @f^^iti§7KOfs^Jt^30^ S/cmtc & * "CTtafc L 
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^-v: 124/ 



flTCa«0.21;*m, b=0.4^m. c=0.4//m, TOT h J£2. 1, Jfcffi^&tf)^? 
t?jif ; ^ll%cO|S H H B -C-* o fc 0 (a, b, cii^^^TE) 
[0 3 2 6] 

% : PVA-217) 19. 3Kg£> J: VtK £ » L , ikfam £ lOOOKg fcL"C^f>f-f 

-jjm-ex^v-ftu li:/^7 7^>^4t- : pm-i o 

[0 3 2 7] 

*K^#dH&ft*oJ£«£5Hfc« (igp a 0 £ : 70n7H^f-M-6 1 
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MUVM-2 : T>f * y (ft) ft) HT 3 B^P^ifc L/iO*>, ^>V-T 
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tz^M^-y MUVM-2 : T4*v*7s Oft) l)t:t4BfP H «L/:(7)^, ^ 
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»S* f 3 0fi%C^^>J:^:iIL/: o Z.<D5tfgm* A 0 5 R#IH! iffliftU 

o 

[0 3 3 4] 
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